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KOR5DLESS 

• Insist on Hazard "KORoDLESS" 
for your controls. "KORoDLESS" is 
the wire cable that will not corrode. 

n't because it is " 18 - 8 " stainless 
steel through and through — not 
merely tinned or galvanized. 

"KORoDLESS" is a pre formed cable 
which means that it is both easier to 
handle and far more dependable. 


Being preformed "KORoDLESS" air- 
craft cable can be equipped with 
Tru-Loc Processed Fittings — both of 
which are made in accordance with 
the latest Army and Navy specifica- 
tions. 

Write or wire for detailed informa- 
tion and samples. 


HAZARD WIRE ROPE COMPANY 

An Associate Company of the American Chain Company, Inc. 


IN BUSINESS FOR YOUR SAFETY 


"KORoDLESS” AIRCRAFT CABLE 
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STRENGTH 

THAT INCREASES THE 

PAY LOAD! 


NICKEL ALLOY STE 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 WALL ST., NEW YORK, 



NORTHROP 

Gamma 


SIKORSKY 
S-42 and. S-43 


SHORT 

ipire Flying Boat 


CANT. Z 506 
Hydroplane- 2 


BOEING 
247- D and Bomber 


SAVOTA MARCHETT! 
? S-73 and S-8T ' 


DOUGLAS 
> DC-2, DC-3, DST, 
Bomber and Flying Boat 


LOCKHEED 
Electro and Oric 


CONSOLIDATED 
Patrol Boat 



NEW CURTISS PLANE equipped with 
GOODRICH AIRPLANE PRODUCTS 


Goodrich Rubber Products Again Prove Safety 
and Dependability by Passing Rigid Military 
Requirements for New Curtiss Attack Planes 


"planes” The new YIA-18 Attack 


Planes will give the U. S. Army the last 
word in aggressive high-speed units. 

Throughout the construction of these 
Army Fighters. Goodrich aviation prod* 

dozen Goodrich products contribute to 
the safety and smooth operation of these 
ships — products that have been chosen 
again and again by Curtiss for their time- 
tested ability to give long, "trouble-free” 
service. More proof that the builder of 



the famous Goodrich Airplane Silver- 
town Tire is also the most able builder 

kets or elaborate De-Icer equipment. 
Why not . give your planes the extra 

her, there are over 40 Goodrich rubber 
products for airplanes. See your nearest 
Goodrich Dealer or write Department 
622, Aeronautical Division, The B. F. 
Goodrich Company, Akron, Ohio, for 


At left: THE CURTISS SOC-1 Scoot Ob.crv*- 




Goodrich Silvertowns 

THE SAFEST AIRPLANE TIRE EVER BUILT 


Over 40 Rubber Products for Alrplanos — including Tires— Tali Wheels — Abrasion Shoes — De-Icers — Matting 
— Rubber Hose — Grommets — Shock Absorber Cord — A Complete Mne of Rubber Aeronautical Accessories. 


FAMILIAR FACES 






PIONEER INSTRUMENT CO., INC • 754 LEXINGTON AVENUE • BROOKLYN, N. Y. 
A SUBSIDIARY OF THE BENDIX AVIATION CORPORATION 





FOR TAKING OFF . . . FOR CLIMBING . . . FOR CRUISING 


For economy in flying, you need a balanced 
gasoline ... a gasoline that saves on the warm- 
up, gives instant throttle response on the take- 
off, provides maximum cruising range. 

Shell Aviation Gasolines with their octane 
ratings from the normal 73 to the new high "100" 
offer perfectly balanced fuels for every type of 
aircraft engine. Each grade is balanced for 
quick starting, balanced for maxi- 
's" during the take-off and / 


c l i mb , and balanced for lower fuel consumption. 
This perfect balance affords highest possible 
efficiency and maximum economy in every 
phase of long and short flights. 

Information on Shell's complete line of high- 
est grade aircraft petroleum products may be 
obtained by writing the aviation department of 
Shell Oil, San Francisco; Shell Petroleum Cor- 
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AIRPLANE WHEELS • 
BRAKES • PILOT SEATS 


BENDIX 

AIRPLANE BRAKES 

FOR 

MAXIMUM POWER 
MINIMUM WEIGHT 
EXACT RESPONSE 
TO CONTROL 



Ten years of steady development — of constant refine- 
ment — have resulted in an admirable combination of 
essential qualities in Bendix Airplane Brakes. They are 
extremely controllable, facilitating "brake -steering." 
Weight — the lightest consistent with sound engineer- 
ing. Structural strength is mo re than adequate. Stop- 
ping ability, due to Bendix servo action, is remarkably 
high in ratio to pedal pressure. 


AND PNEUDRAULIC 
SHOCK STRUTS 


BENDIX PRODUCTS CORPORATION 

AIRPLANE WHEEL AND BRAKE DIVISION • SOUTH BEND, INDIANA 
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The designer of ships that have 
pioneered ocean routes discusses some 
of the problems of transoceanic flying 
equipment 


O NLY a few years ago the establishment of 
scheduled air transportation for passengers 
and mail across the vast ocean barriers which 
have hindered swift international trade for centuries 
was considered a wild dream. Yet the dream became 
reality on April 17, 1935, when the Pan American 
Airways Clipper crossed the Pacific on a scheduled 
flight to Honolulu, and later by well controlled steps 
(after infinitely careful preliminary preparation) 
pushed her way across to Midway, to Wake, to Guam, 
and to Manila. It is no longer questioned that rapid 
and comfortable transportation by air across the oceans 
will be routine within a few years. Although the 
development of aircraft making possible this great 
advance has been much more rapid than the develop- 
ment of any other form of trans- 
portation, what knowledge we do 
have has been gained only by a vast 
amount of meticulous study and ef- 
fort on the part of the manufacturers 
of equipment and operators. 

The writer believes that while 
various types of aircraft, heavier as 


well as lighter than air, could be and on several occa- 
sions were successfully used, it is the large flying boat 
which offers most advantages for the safety, efficiency 
and success of a regular transoceanic airline. This, 
however, must not be considered a final prediction for 
the future. Eventually, other types of aircraft may 
be developed that will offer enough advantages to 
warrant careful consideration of their possibilities. 
For example, aircraft with power units, fuel, useful 
load, living quarters, etc. situated inside the wing 
boundaries may be developed and may prove satisfac- 
tory for transoceanic service. Other types may be 
developed that will take off from the ground or even 
from a rail track [cf. “Land Launched Seaplanes.” 
Frank T. Courtney, Aviation, September, 1936 — Ed.) 

and will have provisions for landing 
on the water either in cases of emer- 
gency or regularly. For the imme- 
diate future, however, the large fly- 
ing boat appears to offer the best 
solution. Several considerations point 
to a flying boat of reasonably large 
size— say 80 to 100.000 lb. minimum. 


By 1. 1. Sikorsky 

Sikorsky Aircraft 
Division of United Aircraft 
Corporation 
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Why larger boats? 

The importance of the 
service and the substan- 
tially long flights necessary 
on non-stop crossings of 
major oceans require two 
shifts of crew with prop- 
er arrangements for rest, 
sleeping and dining facil- 
ities. The importance of 
the service will also require 
large and expensive equip- 
ment for radio, navigation, 
etc. This equipment and 
large crew is a costly over- 
head which can be justified 
only by carrying a number 
of passengers well in excess 
of the number of crew. 

The passengers must also have good accommodations, 
sleeping quarters, dining service and plenty of room 

Finally, the importance of reliable flight for thou- 
sands of miles without forced landings makes it vital 
that the major mechanisms of the plane (motors, fuel 
and oil tanks and lines, controls, etc.) should be 
accessible for inspection and maintenance in flight. To 
enable the crew to carry out such work properly it 
would be necessary to carry on board a small repair 
shop and stock room with the essential spare parts and 
materials. It would be necessary to provide accessi- 
bility to all major parts of the boat hull and wings for 
whatever service or repair might become necessary. 
These, and many other considerations, point to an air- 
craft of substantially large size for transoceanic travel. 

Not the least among other requirements, the plane 
must have at least four (and possibly six or more) 
engines to permit good flying characteristics should 
part of the engines be out of commission. It must 
have good blind flying characteristics and be well 
adapted to. fly in stormy weather. The latter suggests 
the need for heavy wing loading. It is probable that 


wing loadings between 30 and 40 lb. per square foot 
will be commonly used on such ships. [See also Journal 
■if the Aeronautical Sciences, July 1936, p. 319. — Ed.]. 

But undoubtedly the most difficult problem is in 
obtaining the requisite long flying range. This can 
not be secured by any means other than through all- 
round high efficiency of the aircraft. The plane must 
possess excellent performance and flying characteristics 
in spite of the combination of heavy wing loading with 
heavy power loading. Therefore, a very clean design, 
high aspect ratio and high L/D are essential. 

The 4500 mile range which is adequate to permit 
non-stop operation across the North Atlantic (which 
also appears sufficient for any other major air route in 
the world) may not appear at first to be particularly 
difficult to obtain. Several standing world records arc 
above this mark. The present seaplane record, how- 
ever, is still considerably below this figure, and what 
is more important, record flights are usually made with 
the ship overloaded above the A.T.C. stress require- 
ments, fitted with no soundproofing, and carrying little 
or no payload. For . the case under discussion, the 
plane would have to produce this range within the 
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load factors, take-off, stability and other characteristics 
required by the regulations. The ship further would 
have to carry a payload of 7—10 per cent of the gross 
weight. A lifting capacity about equal to the payload 
would have to be assigned to the various items of com- 
fort such as carpets, soundproofing, sleeping and dining 
accommodations, galley, food, water, heating plant, 
electrical equipment, etc. Thus on a plane of 100,000 
lb. gross, these items would represent a load of 8 to 
10,000 lb. according to the degree of luxury required. 
From the standpoint of design engineering, all this is 
useful load to be carried in spite of the fact that in 
a contract it is usually called structural weight. To 
combine the carrying of all interior furnishings, plus 
30 or 40 passengers, luggage, a large crew and exten- 
sive equipment, with a 4500 mile cruising range is a 
very difficult problem, and at the present time there 
is no airplane in existence that can accomplish this feat. 

Only a few years ago such aircraft could not have 
been produced on the basis of knowledge and mate- 
rials then available. However, the progress that has 
been made in aviation in general and in the several 
items mentioned below has made it possible to build 
a transoceanic airliner to fulfill the above mentioned 
requirements. Outstanding have been (a) the develop- 
ment of the constant speed propeller ; (b) the remark- 
able improvement in engines, particularly in high take- 
off rating combined with low fuel consumption at 
cruising power; (c) various aerodynamic develop- 
ments, particularly special types of flaps to meet take-off 
and landing conditions with the use of high wing 
loading. 

It is worth mentioning that when a new design is 
under consideration and diligent effort is being made 
by an engineering group to raise performances to a 
possible maximum, it often appears that there is no 
course open for further improvement beyond the design 
which is being prepared. When the plane is finally 
completed and thoroughly tested and studied, however, 
essential direct information and valuable experimental 
data, together with general research and other informa- 
tion, becomes available. This in turn opens new 
avenues of possible improvement, and gradually a more 
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advanced design is evolved which often exceeds by far 
the previous one. An example of such progress can 
clearly be seen in the accompanying tables which give 
comparative performances of the S-40 and S-42 flying 
boats, both designed by the same engineering group. 

The S-40 was placed in service in 1931. The first 
plane, called the "American Clipper,” is the ancestor 
of the flying Clipper ships of the Pan American fleet. 
In 1931 this ship was considered one of the leading 
seaplanes in the world. In 1934 the S-42 Clipper type 
was placed in service. This ship was used to make a 
considerable reduction in the time of the South Ameri- 
can schedule, and in 1935 it made possible the begin- 
ning of regular trans-Padfic flying. 

The following tables give comparative data on the 
S-40 and the latest type of S-42, the S-42-B, based on 
a range of 1000 miles. 



It is not the object of this article to discuss the 
various items on which the general efficiency of a 
design depends. It may, however, be of interest to 
mention briefly the few particular factors that influ- 
ence the relation between size and efficiency, because 
certain disagreement exists on this subject. In the 
past it has often been considered that the structural 
weight of a plane of substantially larger size would 
become prohibitively great compared to the lifting 
capacity of the wings, and therefore, the larger the 
plane the smaller would be the ratio of useful load to 
gross weight. 

Space does not permit going deeply into this prob- 
lem, but an extensive study of this subject brought the 
writer to the following conclusions: 

(1) While it is correct that the structural weight 
of the wing increases faster than the lifting capacity 
when the plane becomes larger, the structural weight 
of most other items may remain substantially in pro- 
portion to the gross weight and the proportional para- 
site resistance improves in the larger ship. This is 
particularly noticeable with respect to boat hulls and 
side floats, as can be seen in Table IV on page 49. 
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1936 Race Planes, 


The author, formerly AVIATION’S West Coast Editor, 
note associated with Al Menasco and his engine com- 
pany, has had unusual opportunity to size up design 
trends at this year’s National Air Races. 


Races 


of significance. Most striking was the 
almost complete sweep of the racing 
field by aircraft powered with engines 
of in-line type, but one place being 
taken by a radial powered plane in 
the course of all free-for-all closed 
course racing. Also noteworthy was 
the complete dominance, for the first 


■story 


cantilev. 


or other drag producin 
observers accustomed tc 
wire and strut brace 


e Lain 


Solution, the Gee Bees, Wedell-Wil- 
liams, Howard's "Mike” and "Mister 
Mulligan,” “Miss Los Angeles,” Miles 
& Atwood Special, and other famous 
and successful racers which have been 


to the tune of the howling brace wires, it 
was a cause for pop-eyed perturba- 
tion to witness cantilever monoplanes 
with fully retractable landing gear win 
all first places in the meet, the first 
two places in both 550-cu.in. events, 
and the first four places in the Thomp- 
son Trophy. It would seem that noth- 
ing short of a design miracle can ever 
dethrone the cantilever monoplane 


Nevertheless, the cautious designer 
will not be stampeded into a complete 
abandonment of his beloved wire braced 
thin wings, etc., without at least giv- 
ing a few thoughts to the fact that the 
wire braced "Miss Los Angeles” has 

three starts in Thompson Trophy com- 
petition, and that the strut braced 
Chester Special, with fixed cantilever 
landing gear, this year was beaten only 
by the new Folkerts Special flown by 
Neumann in both 375-cu.in. events, and 
defeated all of the 550-cu.in. contend- 
ers but Detroyat in the Greve Trophy 
Race when it placed third behind De- 
troyat and Neumann in that order. 

In fact, one of the most significant 
features of the 1936 races was the 
performance increases shown by Ches- 
ter’s “Jeep” and McKeen’s "Miss Los 
Angeles.” Finishing the 150-mile 
Thompson Trophy Race at an average 
speed of better than 230 m.p.h., more 
than 10 m.p.h. faster than the 1935 
winning speed, the “Miss Los An- 
geles” still could do no better than 
fifth place. Chester's speed of 230.479 
set in the 375-cu.in. class was also bet- 
ter than 10 m.p.h. faster than the win- 

event, but netted him no better than 
second place. These examples will 
illustrate the remarkable advances 


this year, an accompanying table giv- 
ing a clear picture of the year-by-vear 


speed improvement which has been 
shown by all of the well-known racing 
planes. Nevertheless, on the basis of 
performance at Los Angeles we must 
return to the monoplanes with “washed 
faces” for the real design lessons of 
the meet and leave next year to an- 
swer conclusively whether further 
cockpit fairing, engine cowling, wing 
area reduction, etc., can bring “Miss 
Los i^igeles” and others of her ilk 

Unfortunately, the plane which per- 
formed best is one of which the least 
is known from the standpoint of detail 
design. However, Detroyat’s Renault- 
powered Caudron racer has been an 
outstanding European performer for a 
number of years and the general fea- 
tures of this machine are well known 
to the majority of American designers. 
(See “L’Affaire Caudron” — Aviation, 
July, 1935.) Of Detroyat’s plane the 
most significant point is that there is 
no one outstanding feature which over- 
shadows others. The engine, the pro- 
peller, and the airplane itself each is 
a component part carefully balanced 
to fit into a race plane symposium which 
has resulted in the finest landplane 
racer yet developed anywhere in the 
world. Of low-wing, cantilever mono- 
plane design and all wood construc- 
tion. the Caudron is not a small plane 
for its power, nor is it extremely heavily- 
loaded as have been some of the Amer- 
ican racers. The fuselage appears 



By Charles F. McHeynalds 


Race People 


large, but slim lines and careful join- 
ing of wings and control surfaces to 
the fuselage proper have kept drag at 
a minimum. The pilot's cockpit fairing 
also appears somewhat large, but a 
close inspection reveals extremely fine 
lines, allowing barely width for the 
pilot to turn his head, and with the 
enclosure merging perfectly into the 
fin. All surfaces of the plane are per- 
fectly smooth with a glossy finish which 
must add somewhat to the speed. The 
wing is of ample area but of very thin 
section and is understood to feature 
multi-spar construction with heavy ply- 
wood covering. Certainly Detroyat did 
not slight the sharp pylon turns, clip- 
ping them as closely as the Americans, 
even when racing at 300 m.p.h. or bet- 
ter, indicating that the wing structure 
is not so delicate as some had sup- 
posed. Landing gear is operated by a 
compressed air-bottle system, with an 


MAJOR AIR RACE SPEED CHAMPIONSHIPS 
— YEAR BY YEAR — 



emergency hand pump. Dual lights in- 
dicate the gear position and spare light 
bulbs are available for the pilot in the 
event of failure of those installed. The 
cockpit is nicely finished and comfort- 
ably upholstered. It can safely be said 
that Detroyat flew the most comfort- 
able race of any pilot in the meet. 

The two pitch Ratier propeller is 
also air operated and is understood to 
have had a variation of twelve de- 
grees between take-off and high speed 
positions. The two-speed propeller and 
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dinatcly powerful for the cu.in. dis- 
placement. Small details such as un- 
usual development of the in-line type 
engine cowling, the use of skin type oil 
radiators, a tunnel carburetor scoop- 
ram extending forward to the nose 
cowl under the full length of the en- 
gine, and other such points as have 
been developed by the French during 
years of concentration on the perfec- 
tion of this particular model, explain 
the superior performance which com- 
pletely outclassed the best of the Amer- 
ican racers. We understand that De- 
troyat considers his present racer obso- 
lete and plans to return in 1937 with 
one capable of better than 400 m.p.h. 

No race report of recent years would 
be complete without giving generous 
mention to the designs of Keith Rider, 
whose racers took second and third 
places in this year's Thompson Trophy, 
rating him as number one American 
speedplanc builder. Had the modified 
Rider racer flown by Kling not crashed 
at the close of the Greve Trophy race 
it is very possible that it would have 
finished a bang-up fourth to give Rider 
three out of the first four awards, and 
place three of his designs ahead of all 
others of American construction. Kling’s 
Rider racer placed third in the 1935 


air-operated retractable landing gear 
helped materially to speed up the take- 
offs and Dctroyat was invariably the 
first back around the home pylon after 
making the scattering turn. 

As to the engine, or engines, used 
by Detroyat, he did not change engines 
during the meet, but used the same 
eight-liter, six-cylinder supercharged 
Renault in the Thompson as in the 


Greve race. According to the most reli- 
able information, which was obtained 
direct from the French crew, the Ren- 
ault engine never turned faster than 
3,250 r.p.m., at which speed it delivered 
370 lip. Host of Detroyat's racing was 
at about 3,100 r.p.m. with an output of 
around 330 hp. Like the rest of the 
airplane, the Renault engine is not in 
itself particularly remarkable or inor- 


by McReynetdt 
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dorf Special; therefore a brief descrip- 
tion of the Rider Special will suffice 
for both. Departing from previous 
aluminum monocoque fuselage construc- 
tion which has featured all Rider racers, 
the Rider Special employed steel tube 
fuselage structure, with wood fairing 
and cloth covering. Stabilizer is of 
stressed skin aluminum alloy sheet con- 
struction, but the remainder of the em- 
pennage is steel tube fabric covered. 
The wing is of monospar type with 
one heavy beam at approximately one- 
third the chord and straight across 
spanwise from tip to tip, the wing 
tapering in plan form and thickness. 
A nearly symmetrical airfoil section 
is employed, with manually operated 
flaps. The landing gear is cleverly de- 
signed so that, although attached di- 
directly to the main spar, an auxiliary 
steel girder across the fuselage to the 
forward portion of the landing gear 
supports relieves the spar of torque 
stresses due to landing loads. The 
gear folds directly inwards into the 
belly of the fuselage and is completely 
faired in. Manual retraction was used 
after preliminary experiments with an 
electric drive. Hydraulic brakes were 
fitted to the Rider Special only. 

A cartridge type oil cooler was fitted 
in the upper left portion of the engine 
cowl, air being taken in through a tun- 
nel from the nose and exhausting into 


Thompson Trophy and had shown out- 
standing performance in the qualifying 
trials this year. The Wasp Rider racer 
flown by Ear! Ortman as the “Gilmore 
Special” was built about two years ago 
but had not previously competed. This 
year, owned by Hal Marcoux of the 
Douglas Aircraft Company, the plane 
was completely rebuilt to Douglas 
standards of finish, detail refinement 
being introduced throughout and great 
attention being given to the engine in- 
stallation in order to insure reliability 
rather than extreme speed. The plane 
justified such preparation when it 
cruised easily into second place in the 
Thompson at a speed close to the best 
previous record made in 1932 by Jimmie 
Doolittle. Only radial powered racer 
in the meet, the Wasp S1D1 was com- 
pletely conditioned by Ralph Bushey 
and an entirely new engine cowl was 
installed, which, together with an ex- 
haust collector ring, improved engine 
cooling as well as air flow around the 
fuselage. The plane was equipped with 
hydraulic retractable landing gear. 

Newest of the Rider racers were the 
Rider Special flown by Roger Don Rae 
and the Ehnendorff Special of Rider 
design which was built and flown by 
David R. Elmendorff. These planes are 
of substantially identical design, the 
Rider Special having 2 ft. less span and 
5 ft. less wing area than the Elmen- 


the engine compartment proper. This 
feature proved most desirable. The 
engine cowling featured a venturi slot 
completely around the fuselage similar 
to the practice initiated by Howard in 
his racer "Mike”. The engine itself was 
very completely baffled to permit airflow 
only over effective surfaces. Further 
improvements in engine cowling are 
believed possible and a better detailed 
design of the exit slot should improve 
the performance of the plane through 
lowered turbulence of fuselage airflow, 
as well as through improved engine 
cooling. As is customary with Rider 
racers, the plane was not finished in 
time for the races, being test hopped 
the day before the races by Roger Don 
Rae. Consequently, during its first race 
the engine was not turning faster than 
2,500 r.p.m. and the ship did not show 
the speed expected. By whittling a 
little off the propeller each night Rider 
was able to increase the r.p.m. to around 
2,750, still slow compared to the speed 
at which some of the pilots were turn- 
ing the Menasco B6S engines, and the 
speed of the plane to an average of 
better than 236 m.p.h. in the Thompson 
Trophy, in which the best lap speed 
was approximately 248 m.p.h., indicat- 
ing that, with a little further grooming, 


AVIATION AVIATION 

October, 1936 October. 1936 


approach the Renault-Caudron. Speci- 
fications of the Rider Special include 
span, 18 ft.; length overall, 19 ft.; 
height, 5 ft.; wing area, 65 sq.ft.: 
weight empty, 930 lb.; loaded, 1,400 lb.: 
wing loading, 21.5 lb. per sq.ft. ; power 
loading, 7 lb. per hp. ; estimated land- 
ing speed, 75 m.p.h.; top speed, 270 
m.p.h. 

Most pleasing new airplane from the 
standpoint of design, performance, and 
all-around excellence was the new Fol- 
Uerts Special flown by Harold Neu- 
mann and built in Waterloo, Iowa, by 
Clayton Folkcrts. This Menasco pow- 
ered monoplane is fitted with a super- 
charged 363 cu.in. “Pirate” Model C4S 
engine. To understand its success it 

as the name Folkcrts is not commonly 
known in the industry, though from now 
on it certainly should be. Clayton Fol- 
ic from the Monocoupe factory, 


kerts ci 


jobs the complete supervision of design 
and construction of the Monocoupe Spe- 
cial that was built for Colonel Lind- 
bergh. Recently with Waco, Folkerts 
left to associate himself with Harold 
Neumann and Ted Fordon in the de- 
sign and construction of the new Fol- 
kerts Special racer. Although the de- 
tailed stress analysis on this plane was 
performed by Fred Knack, of the Doug- 
las Company, the design and construc- 
tion are the direct work of Folkerts 
himself and he must be given credit for 
successful operation oi 


this plan 


t the r 


The 


t sincere effort to photograph 
the plane all in one piece but this proved 
impossible as, during the week at Los 
Angeles, Folkerts kept the ship strewed 
all over the shop as he continually dis- 
sembled it in the course 


of h 




engim 


The Folkcrts Special is a mid-wing 
monoplane of cantilever type with can- 
tilever control surfaces, fully retract- 
able landing gear, and trailing edge 
flaps. Fuselage construction is of steel 
tubing with wood fairing and cloth cov- 
ering, while the monospar wing has a 
spruce I beam and plywood covering. 
The horizontal stabilizer is similar to 
the wing in construction while the re- 
mainder of the control surfaces are 
built up of steel tubing with fabric 
cover. The wing is interesting for its 
"neutrality.” tapering in plan form, and 
tapering both ways in thickness to 
give no dihedral angle, while the air- 
foil section is very close to a symmetric 



consistently made without the danger- 
ous hopping and bouncing which char- 
acterized certain of the stiffer and 
closer coupled racers. The landing 
gear softness was further aided by the 
use of Goodrich low-pressure tires. Re- 
tracting backward into the belly of the 
fuselage, the landing gear automatically 
closes trap door fairing around itself, 
completely streamlining the fuselage in 
flight. When extending the gear, the 
trap doors automatically open and stay 
in proper position. Being disposed 
longitudinally along the fuselage, the 
trap doors present a relatively low drag. 
Also, the opening being longitudinal 
does not create the unpleasant drag of 
the usual spanwise hole in the bottom 
of other planes of low-wing type. The 
gear is operated by a crank through a 
chain, the same trip acting to release 
the gear from the locked position cither 
extended or retracted. The operation 
of retraction is assisted by wind pres- 
sure, as the gear flops almost all the 

the pilot has to exert little effort to 
complete the retraction. Extension is 
not difficult as the air pressure is par- 
tially balanced by the weight of the 
gear. In the event of failure to extend 
the gear the belly of the fuselage is 
reinforced for a skid-landing. 

Flaps are operated by a lever control 
working through a slot in the fuselage 
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edge. With piano type hinges along 
the lower surface the flaps con- 
tribute both lift and drag when in the 
down position. The pilot is supplied 

hose running from the forward part 
of the windshield with the intake point 
ahead of possible contamination by en- 
gine fumes. Thus the pilot can breath 
clean air even though the cockpit is 
filled with carbon monoxide. Appreci- 
able improvement in cowling lines and 
plane performance has been accomp- 
lished by using a propeller hub exten- 
sion which carries the propeller some 
84 in. ahead of the normal position on 
the C4S Menasco engines and permits 
finer lines around the engine nose cowl- 
ing as well as much improved intake 
passages for the cooling air ducts. The 
propeller spinner is unique for its 


: heretofore 


•bably n 

than the pointed spinner 

back through to a major portion of the 
fuselage, the extended lower section 
around the engine being gracefully 
merged into the fuselage lines. Air for 
the engine side scoop is taken in through 
a relatively long tunnel which permits 
building up substantial pressure. Much 
the same result is accomplished over 
the heads by using a head scoop tun- 
nel with individual air ducts to each 
cylinder head. The result has been a 
very cool running engine, the top cyl- 
inder head temperatures being reported 
as around 400 deg. F., or about 100 
deg. under less efficiently cowled racers. 
Slight ram is obtained from a carburetor 
scoop although this effect will probably 
be further emphasized by extending the 
carburetor intake scoop forward in emu- 
lation of the Caudron. Detailed speci- 


fications follows: Span, 16 ft.; length. 
21 ft.; height, 5 ft. 3 in.; wing area. 
50 sq.ft. ; weight empty, 700 lb.; gross 
weight, 1,000 lb.; wing loading, 20 lb. 
per sq. ft.; power loading, 6.66 lb. 

It is interesting to compare the Witt- 
man Special “Chief Oshkosh" with the 
Folkerts. Wittman has an unlovely 
appearing plane, a square rigged, sharp 
cornered little cuss with funny looking 
cantilever spring landing gear and wire 
braced mid wing, with a tin cornucopia 
for a propeller spinner, and a piece 
of alumiunt wrapped around the engine 
for a cowling. Its chief virtue has been 
its habit of consistently winning prize 
money in race after race, year after 
year. This year he installed a Menasco 
C4S supercharged “Pirate" engine in 
place of the Cirrus used during the 
past four or five years, and showed 
plenty of speed in preliminary trials. 
Unfortunately, while battling with Neu- 
mann for the lead, Wittman was forced 
out on the nineteenth lap of the Shell 
Trophy 375-cu.in. event, believed to be 
as a result of trouble with the propeller 
extension shaft which he had used. The 
Wittman plane will shortly be running 
again, probably almost as fast as Neu- 
mann’s Folkerts and possibly faster than 
Chester’s “Jeep,” which he’ was leading 
when forced out of the Shell Race. The 
chief characteristic of the Wittman 
racer is the small wing and light weight 
of the plane. The speed attained illus- 
trates the fallacy of supposing that 
super-scientific design is necessary for 
outstanding performance. 

For all its awkward appearance, how- 
ever “Chief Oshkosh” has been cleverly 
designed. By use of the propeller ex- 
tension it has been possible to extend 
the engine cowling forward symetrically 
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at the nose, taking cooling air in 
through a single narrow vertical slot 
from which the cowling extends back 
smoothly into the fuselage. This fea- 
ture unquestionably increases the speed 
and also puts air through the engine 
compartment under pressure to achieve 
excellent cooling. With a wing span of 
only 13 ft., area of 40 sq.ft., and empty 
weight of 600 lb., the Wittnian racer 
is almost unbelievably small for its 
speed. It bandies notably well on the 
course and in taking off and landing. 

One of the most interesting racers 
on the field failed completely to live 


oil tile ground. 

Other design lessons were to be 
learned in miscellaneous corners oi the 
Los Angeles Airport. Allenbaugh, try- 
ing to "supe” a little German Argus 
engine by raising the compression and 
fitting a supercharger succeeded only in 
burning a hole through one of the 
heads, and the plane never flew. Wm. 
O. Buchanan spent much time and 
money gearing a little 93-cu.in. straight- 
eight Miller engine 21 to 1 to drive 
the prop of his Buchanan "Zipper,” but 
the engine refused to run long enough 
at one time for a test hop. Marion Mc- 


Kecu did a splendid job of recondition- 
ing the “Miss Los Angeles," incorpor- 
ating many small refinements, but in 
raising the compression ratio of the en- 
gine for more power he passed the 
point where proper cooling could be 
accomplished and was only able to run 
properly by dropping back to a more 
modest rating. The outstanding per- 
formance of the Chester Special was 
due to the design and maintenance 
work of Chester himself, who has de- 
veloped a propeller of his own, and uses 
a cantilever strut shock absorbing land- 
ing gear of efficient design and excel- 
lent characteristics. 

Great interest now centers on twelve 
to fourteen new racers already projected 
for 1937, including jobs by Folkerts, 
Rider, and others. First of the new 
racers will be the Roscoe Turner job 
being built by Lawrence W. Brown 
and which was originally projected for 
the 1936 events but could not be fin- 
ished in time. This twin-Wasp pow- 
ered monoplane with three-blade con- 
trollable propeller will be a most inter- 
esting development. Close-coupled like 
an overgrown Gee Bee it will feature 
a mid wing of cantilever two-spar con- 
struction, with slight dihedral and ab- 
solutely symetrical airfoil. Wing load- 
ing will be very high but with Turner 
to fly the plane it should show out- 
standing performance. 


up to advance hopes of those acquainted 
with its design and construction. The 
Crosby Racer was rushed so frantically 
that it never was in proper shape. It 
flew successfully in two races more 
through good luck and admirable skill 
of the pilot, Harry Crosby, than as the 
result of any pre-race grooming. 

Wind tunnel tests had indicated a 
possible 330 m.p.h. for the Crosby. With 
the benefit of very complete prelim- 
inary design, the ship was hampered by 
lack of time in which to work out the 
usual run of detailed troubles such as 
surround the proper installation and 
cowling of an engine, action of retract- 
able landing gear, etc. The stubby wings 
were only 15 ft. in span as compared 
with a length of 19 ft. 6 in. Also of 
interest was the shock cord landing gear 
built to retract instantly upon release 
of a trigger. This plane averaged 
226 m.p.h. in the Thompson Trophy, or 
well ahead of last year's winning time, 
and finished fourth in the final Shell 
550-cu.in. event, showing definite prom- 
ise of better performance when time 
has permitted proper completion. Han- 
dicapped by overweight (1,045 lb. emp- 
ty) and by inefficient propeller design, 
the Crosby plane was dangerously slow 


AVIATION 25 

October, 1936 



in flying school operation 
on sound business principles. 


By J. B. Plosser 

President Grand Central Plying School 



U NMARKED on California airway 
maps but emblazoned unmistak- 
ably on the roof of our main 
building is the word "PLOSSER- 
VILLE." Geographically, Plosserville 
is the subdivision of busy Grand Cen- 
tral Air Terminal where flight instruc- 
tion is given but the name means much 
more than just that. It symbolizes the 
personal nature of my relations with 
students, — the community spirit that has 
been developed among all who work or 
fly at the Grand Central Flying School. 
And to this spirit among students and 
employees we attribute much of the 
success of our business. 

Thriving businesses do not develop of 
themselves, nor do they come about 
without headaches. We have had our 
share and we expect more but we have 
kept on building our operations on 
sound business methods. 

One of our major problems was the 
development of our accounting system. 
For a long time our ideas on bookkeep- 
ing were rather primitive. We knew 
we were making money but we didn't 
know exactly how, why, or where. Then 
we went to work to make a few 
changes. It was a long, hard task to 
develop an efficient system of account- 
ing from a vest-pocket-hip pocket type, 
but it had to be done. Credit had to be 


tightened up and controlled at a time 
when there were substantial sums due 
from a clientele used to easy payment. 

First we needed a permanent but 
simple bookkeeping system to be main- 
tained religiously. All flying sold on 
any basis other than cash had to be 
sold on contract or on limited credit to 
selected responsible persons. Extended 
credit had to have a definite due date 
and pressure exerted to collect on that 
date. We found that there was nothing 


to fear from losing clients by bearing 
down on them. After several discourag- 
ing years we decided to get expert as- 
sistance and called in a certified public 
accountant to do the job. The solution 
was highly satisfactory. 

The accounting system 

Original entries are made on four 
forms. Flying time is entered on the 
daily flight record, income on the re- 
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ceipt book stub, accounts payable are 
shown on bills or statements received 
and accounts paid are made on the check 
book stubs. 

The daily flight record contains the 
name of the student, the instructor’s 
initial, whether the flight was dual or 
solo, the time of take-off and landing 
and the total flying time. A separate 
record is kept for each plane. This form 


entries made on it are transcribed to 
permanent records. Information gained 
from the daily flight record is used for 
posting the engine and plane log books 
required by the Bureau of Air Com- 
merce and another posting is made in a 
permanent flight record book. These 
include a book for each plane and each 
contains an itemized flight record in- 
cluding student's name, instructor, solo 
or dual, and type of flight, i.e., demon- 
stration, scenic or charter (revenue or 
non-revenue). Information is obtained 
from the permanent flight record books 
to post the flying time on the individual 
student flight training record. This rec- 
ord is kept on individual cards for each 
student in a visible accounting file and 
acts as a record of accounts receivable. 

From the stubs in the receipt book in- 
formation is obtained to post in the gen- 
eral ledger and from there is carried to 
the individual student’s flight record to 
balance against flying time received by 
or due the student. Information posted 
in the general ledger also includes that 
obtained from bills or statements (ac- 
counts payable) and from the check 
book stubs (bills paid). Postings from 
the general ledger are made once a 
month in the Journal and balanced. 


flight. These reports are turned in to the 
office where they are graphically record- 
ed on a progress chart. This is done by 
moving a card representing the student 
to a hook in one of a succession oi 
squares representing progressive phases 
of instruction. The assignment slip is 
placed in a box assigned the student for 
that purpose. Prior to the next flight 
made by the student he obtains his slip, 
reads the instructions and then makes 
his flight, or if he is riding dual, gives it 
to his instructor. By this method there is 
no guess work involved as to the prog- 
ress of the student or the assignment of 
his work. Special care is exercised in 
keeping accurate flight time. An electric 
clock is maintained in the office for this 
purpose. This accuracy isn't a matter 
of penny pinching — it is business. 

We retain two instructors at the 
school in addition to myself. One spe- 
cializes on instrument and radio flying. 
He also is my first assistant in taking 
care of other school business and super- 
vises the maintenance of equipment. 
Although he handles instruction other 
than instrument flying, he is kept busy 

dated ahead for no other type of in- 
struction. The second instructor handles 
all other types of training, from ama- 
teur to transport. 

I handle the administration of the 
school, regularly check all students, give 
some miscellaneous instruction and fly 
most of the charter trips. I check all 
students prior to their solo, also one 
hour before taking their amateur tests, 
five hours prior to taking their private 
tests, before any of their Department 
of Commerce tests, at the 18, 24, and 35 
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hour period, and every 10 to 15 hours 
thereafter and at any other time if their 
instructor reports that they are making 
poor progress. Otherwise I give in- 
struction only when the instructors are 
booked up, or in special cases. 

A line mechanic and secretary are 
also kept on the full time payroll of the 
school. The mechanic conducts all line 
maintenance, twenty hour checks, and 
top overhauls. All major overhauls are 
done by local approved repair stations. 
The secretary maintains all the records, 
keeping the books and flight time rec- 
ord. besides her secretarial work. All 
employees work six days a week, are 
paid on a monthly salary basis for the 
full year and receive a two weeks vaca- 
tion with pay. Although they are all 
paid well, they are given a bonus when 
business is especially good. A part time 
publicity man acts as an advertising ad- 
viser and assists in publicity work. 

Equipment Philosophy 

We believe that inexpensive equip- 
ment, well maintained, is much better 
and more economical than expensive 
equipment irregularly or poorly main- 
tained. As a result, present equipment 
consists of two C-3’s and a low wing 
Aeronca. two Kinner trainers, two 
Travelair instrument flying trainers, and 
a Stinson S. Being an Aeronca dealer 
we have been able to keep the newest 
models of the little ship on the line. Al- 
though the price is dropped in the sale 
of used equipment, maintenance costs 
are lowered by this system and students 
have the advantage of always flying new 


Flying by appointment 

For some time we had 
trouble in handling appoint- 
ments. Now we believe the 
problem is licked. Flight ap- 
pointment sheets for each of 
the five airplanes arc carried 
two weeks ahead. By allow- 
ing each scheduled flight of 
30 minutes a period of 45 
minutes and each hour flight, 
one and a half hours, we have 
found that schedules could be 
maintained. The extra time 
allows for slight delays in 
take-offs or for the running 
over of time in the air. Un- 
used time on the ground is 
consumed in preparation for 
flight and for preflight and 
post flight instruction. If an 
appointment cannot be kept, 
the school calls the client 
immediately. 

To facilitate the instruction 
of students, a brief progress 


structor immediately after 
each flight and assignments 
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The third of three articles — 


On the comparative 
physical properties 

of 

SPOT 



WELDING 


VS. 

RIVETING 

of aluminum alloys 
in production 

By C. Weston Steward 

Chance Vouglxt Aircraft Division 
of United Aircraft 


“TTOW good is spot welding as 
compared with riveting?” This 
can be answered best by ref- 
erence to the accompanying curves. 
Spot weld shear strengths increase 
somewhat in proportion to the thick- 
ness of stock whereas rivet strengths 
are approximately proportional to the 
stock thickness until the shear strength 
of the rivet is reached, after which the 
thickness of stock makes no difference. 
Fig. 1 shows a comparison of spot 
weld shear strengths with rivet shear 
strengths with AN Std. 17ST Brazier 
Head rivets in 24ST stock and 24ST 
Alclad for the spot welding. The val- 
ues for the rivets shown in Fig. 1 are 
obtained from actual test results in 
each case. The spot weld strengths are 


not the maximum possible under ideal 
conditions, but are averages which can 
be obtained in actual production by prop- 
erly trained and conscientious operators. 

Spot welding may be said to compare 
favorably with riveting in shear, but 
it is definitely inferior in tension (Fig. 
2). The low strength in tension is to 
be expected because a spot weld is 
in reality a headless rivet. Compared 
with flush rivets (where the sheet is 
drill countersunk), the spot welds are 
not so bad, but a fairer comparison 
would be with press countersunk, flush 
rivets which are capable of developing 
as good strength in tension as are 
brasicr head rivets. In defence of spot 
welding, however, it may be said that 


tension, so there are not many places 
where riveting has a marked advantage 
over spot welding. 

Effect of Vibration 

There seems to have been consider- 
able doubt as to the ability of spot weld- 
ing to stand up under vibration. In or- 
der to find out something about this 
condition the author had a small section 
made which resembled the leading edge 
of a stabilizer or elevator. In this sec- 
tion the ribs and leading edge rein- 
forcing strip were spot welded to the 
skin and all other joints were riveted. 
The section was mounted as a canti- 
lever (Fig. 3). By means of an arm- 
link-eccentric hook-up to a synchron- 
ous motor, a bending moment of 2,400 
in. lb. and a torsional moment of 2,000 
in. lb. was applied each revolution of the 
motor. The calculated maximum shear 
stress in the skin was 5,000 lb. per sq. 
in. The r.p.m. of the motor, as checked 
by a stroboscope, was 1,700. Fig. 4 
shows the wrinkles developed in the 
skin when under load. Final failure 
occured in the skin as shown at A in 
Fig. 5. It will be noted that there 
is also a crack in the skin under the edge 
of one of the rivet heads (B, Fig. 5). 
All of the spot welds were apparently 
intact. Perhaps the best indication of 
the ability of spot welding to with- 
stand vibration is the fact that hun- 
dreds of thousands of spot welds have 
been made in engine cowlings by Chance 
Vought Aircraft have established an 
excellent service record. 

Corrosion 

The next important phase of the 
subject is corrosion resistance. Tests 
were conducted by Chance Vought Air- 
craft, at the request of one of its 
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4. Same as 2. — except 24ST Al 
clad and 3S plates. 

Three samples of each were given an 
alternate immersion test of the accel 
erated type used by the Alur ' 
Company of America. The rest! 
the end of twenty hours are sho 
Fig. 6. There was absolutely no 
sion of the spot welded samples either 
on the surface or between the plates, 
whereas the riveted samples showed 
definite signs of corrosion on the rivets 


tested immediately after welding tms 
variation may run as high as =fc 15 
per cent to ± 20 per cent. A reasonable scnt 
average of ± 15 per cent may be p Cr 


expected in production. In Wright 
Field Report M-56-2597 the allowable 

mum is given as 5,000 x thickness of per cent is developed immediately after 
stock, which, for .020 in. would be 100 welding. Likewise it has been found 

lb. or ± 50 lb. from an average. Based that the variation between maximum 

on their strength of 212 lb. this repre- and minimum is reduced more than 50 





per cent in six days aging compared 
with that found at the end of 24 hr. 

Fig. 8 shows the strength of spot 
welds in torsion. Although these values 
might be considered low it should be 
kept in mind that spot welds are prac- 
tically never subjected to torsion, so 
this information may be classed as 
interesting but not important. Some- 
what allied to torsional strength is angle 
of twist. It seems that the yield point 
occurs at approximately 5 deg. (for 
24ST Alclad) regardless of the thick- 
ness of stock. The strength drops off 
at this angle to about 60 per cent of the 
maximum and then tapers off to zero in 
the next 5 or 6 deg. 


Variations 

There has been a general impression 
that when two different thicknesses are 
welded together the welding machine 
settings should be based on the thinner 
of the two sheets. The author believes 
this to be true only as regards the 
electrode pressure and time of current 
flow. Using the pressure which is 
based on the thinner sheet and a timing 
of 10 cycles the weld amperages are 
found to vary in the manner shown in 
Fig. 9. In preparing the data for these 
curves the amperages required for equal 
thicknesses were recorded at the same 
time and under the same test condi- 


tions as for the different combinations 
of thicknesses. It will be noted that 
these indicated amperages are slightly 
lower than those shown in Fig. 3 of the 
previous article (Aviation, Sept., 
1936). This is due to a new upper elec- 
trode and horn being used which are 
more efficient than their predecessors. 
The actual weld amperages were un- 
doubtedly the same but the auto-trans- 
former tap settings required were 

Regarding the welding of other ma- 
terials than 24ST Alclad, the author 
finds that for the thin gages the am- 
perage required is nearly proportional 
to the electrical conductivity of the 
material. As the thickness of stock 
increases, the difference in required 
amperage decreases. When a material 
such as 3S is welded in combination 
with 24ST Alclad the "bubble” will not 
be symmetrical with reference to the 
faying surface as a center line. The 
segment in the 24ST will be larger than 
that in the 3S due to the greater elec- 
trical resistance of the 24ST. In order 
to counteract this effect it is necessary 
to vary the shape of the electrodes. 
For example, in the case cited, a flat 
tip on the 24ST side and a rounded or 
conical tip on the 3S side would be 

In the foregoing three articles the 
author has presented a resume of all 
the data which, to his knowledge, is 
available. It is hoped that these articles 
will serve as a guide to those who have 
had no experience with spot welding 
aluminum alloys and will encourage 
further research and discussion by those 
who are interested in the development 






AVIATION 

October, 1936 


Improved materials and better 
manufacturing technique have elim- 
inated many of the variables that 
originally justified holding limiting 
allowable stresses for design of 
seamless steel tube structures below 
actual performance — so 

Why Not 
Raise 
the Ante? 



asks J. 1*. Boore 

Vice-President, Summerill Tubing Company 


P ERIODS of industrial depression 
are usually marked by unusual 
advances in the productive arts. 
Prominent among those products which 
have been favorably affected by the 
beneficial influences of improved manu- 
facturing technique is seamless steel 
tubing. 

Within the span of depression years 

the practice oi making the steel itself, 
but also in the art of converting that 
steel into tubing. There is scarcely a 
single step in the entire process which 
has escaped critical examination in the 
past seven years. There is scarcely an 
operation which has been subjected to 
this close scrutiny but has been im- 
proved. 

To deal with the specific changes and 
their individual affects upon the product 
is not the purpose of this article. Our 
interest is in the accumulated affects of 
these changes upon aircraft tubing. Our 
concern is how best to present these im- 
provements in present day aircraft tub- 
ing without subjecting ourselves to the 
suspicion that we are simply trying to 
pull rabbits out of a hat. 

Perhaps the best approach to the sub- 
ject is to make direct comparisons be- 
tween aircraft tubing as it was some 
years ago and as it is today. We need 
not tax our memories to do this. Some 
tubing purchased in the frenzied days of 


"28 and '29 remains in stock, some of it 
with identifying marks indicating that it 
was government service inspected and 
accepted. Its original condition has been 
preserved. Its mute testimony affords 

Pictured above is a piece of the old tub- 
ing and beside it a piece of the new. 
Both pieces were produced in our own 
plant, one by the processes employed 
several years ago and the other by the 
process employed today. Note the rough 
mottled appearance of the one as com- 
pared with the other. While not plainly 
discernible in the photograph, the mot- 
tled appearance of the one specimen is 
due to scale and pits, some of which 
cause local reduction of the wall thick- 
ness by as much as 10 per cent. 

Scale, common to the old tube, might 
represent 1, 2 or, in an extreme case, as 
much as 3 per cent of the total weight. 
Oxide free tubing, as now being pro- 
duced, has no scale and every ounce of 
weight is an effective load carrier. 

Pits, scratches and other surface im- 
perfections, characteristic of the old 
tube, became points for localizing the 
stresses to which aircraft structural 
members are subjected. Also their invit- 
ing cavities provided a convenient lodg- 
ing place for acids encountered during 
process pickling. Washing and neu- 
tralizing fluids, lacking the penetrating 
power of the acid, could not reach the 


depths of the multitude of pits. Residual 
acid remained even after the coating oil 
was applied, with the result that the 
effective area of the tubes was still 
further reduced by progressive corrosion 
which proceeded even under the protec- 
tive coatings of primer or oil. 

The smooth clean surface now pro- 
duced on aircraft tubing affords no such 
starting point for corrosion. True, if un- 
protected, it will rust, but with no deep 
pits there is no way for acid or moisture 
to remain under the oil or primer. 

Physical Properties 

The discussion of physical properties 
may well be started with a question. 
Why is 60,000 lb. per sq.in. the maxi- 
mum allowable compressive yield 
strength for normalized Chrome-Moly 
tubing? Was this value used some years 
ago? If so, and if tubes of those days 
safely supported the loads for which 
they were designed, it would seem that 
higher stresses might safely be permitted 

Army and Navy Specification now 
provide that the minimum yield point for 
normalized Chrome-Moly tubing is 
75,000 lb. per sq.in. for sizes ft in. 
wall thickness and lighter. These revi- 
sions were adopted in 1932. Since then 
the tubing has been manufactured to 
these higher physicals. 
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Based on the former yield point of 
60,000 lb. per sq.in. these new physicals 
reflected an increased value of a full 
25 per cent. That immediate advantage 
was not taken of these higher physicals 
in aircraft design and stress analysis is 
probably due to several factors. 

At the time of the change there were 
extensive stocks of tubing in the hands 
of aircraft builders, in the stocks of steel 
jobbers and in the stocks of the mills 
themselves. No doubt it was felt that a 
reasonable period should elapse to per- 
mit this old specification material to be 
consumed before the 25 per cent increase 
in physicals should be reflected in de- 
sign. It seems, however, that sufficient 
time has now elapsed so that very few 
of the old stocks remain and those that 
do are probably tag ends of miscel- 
laneous lots whose origin or exact 
quality would be subject to question. 

Possibly it is because the Army Hand- 
book still shows the lower yield point 
as being the maximum allowable yield 
strength under compression. 

Probably the tubing manufacturers 
are to be critized for not having placed 
more emphasis on the change and its 
benefits. Certainly there seems no good 
reason why newly manufactured ma- 
terial, guaranteed to conform to the 
higher physicals and supported by 


notarized test reports, may not be used 
to full advantage. 

Actually the yield point of tubing now 
being supplied under present govern- 
ment aircraft specifications usually runs 
85,000 lb. per sq.in., or over. The speci- 
fications could be changed today to re- 
quire 85,000 lb. per sq.in. minimum yield 
point on Chrome-XIoly tubes -ft in. wall 
thickness and lighter and the manufac- 
turers could meet the specification. 

We are told that although a higher 
specified yield strength of 85,000 lb. per 
sq.in. might not greatly affect tension 
members, which are usually welded, the 
design of compression members, on the 
other hand, would be affected markedly. 

The chart shows three sets of curves. 
One is for 60,000 lb., one for 75,000 lb. 
and one for 85,000 lb. per sq.in. yield 

These are based on the Johnson-Euler 
formulas. Whether these curves accu- 
rately portray present day values we do 
not know. Perhaps the improvement in 
the mechanical aspects of tubing as re- 
ferred to earlier in this discussion might 
change the picture. The smoother surface 
and greater homogeneity of the metal 
might afford different values than re- 
flected by the Johnson parabola. 

It seems timely, therefore, to suggest 
that the entire subject of tubing be re- 
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opened and that a new series of em- 
pirical tests be made to determine to 
what extent modern technique may per- 
mit an increase in the allowables. 


Other Safety Factors 

Under the conditions existing five and 
more years ago it was essential that un- 
usual precautions be taken and extreme 
safety factors provided. That few fail- 
ures have ever occurred in tubular con- 
structed planes attributable to structural 
weakness is able testimony that those 
safety factors were amply adequate. Is 
it not timely now to inquire whether 
those safety factors, erected years ago 
to satisfy some conditions which no 
longer prevail do not now constitute an 
unnecessary barrier to the more exten- 
sive use of tubing? We think so. 

Safety factors are designed to provide 
against certain unpredictable and unap- 
praisable contengencies, including varia- 
tions in welding technique ; unintentional 
eccentricity of loading; variations in 
tubing physical properties ; variations in 
tubing size; tubing defects; and corro- 
sion hazards in service. These factors 
simply have to be adequate to guard 
against the accumulative effect of those 
contingencies being encountered simulta- 
neously. Since it is apparent that all the 
safety factors which have been used were 
adequate to provide ample protection 
against these contingencies to the ex- 
tent they were likely to be encountered 
a few years ago, lower factors might be 
used with equal security today. 

For example, welding apparatus has 
improved. Welding rod is of better 
quality and greater uniformity. There 
has been improvement in the skill of 
welders. Regular schools teach the latest 
advancement of the art. Welding cracks, 
once accepted as inevitable, are now 
comparatively rare. Admittedly, weld- 
ing practice still is not uniform enough, 
but standards are more exacting and its 
general character has improved. 

Accidental eccentricity of loading 
must still be guarded against but not to 
the same extent as formerly. Jigs are 
now more solidly built and hold tubes 
much more accurately than formerly. 

Tubing defects once probably provided 
the greatest hazard to be guarded 
against. Pits, scratches, scale, cracks, 
laps, etc. were all too common. Today 
these are rarely encountered. Dimen- 
sional variations are also rare as modern 
manufacturing methods permit the meet- 
ing of very close tolerances. 

The aircraft designer is facing new 
problems daily in connection with con- 
centrated loads. Tubing has already 
demonstrated that among structural 
members it has no near equal for high 
impact values and long fatigue life. A 
great deal is already known about prop- 
erties and uses, but additional tests are 
vitally necessary to establish the real 
value of present day tubing. 
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PANEL 

PROBLEM 


1935 issues, AVIATION published a 

S. Newell of M. /. T. The author 
" apparent width ” method of panel 

Newell's work. 


A study of allowable compression in 
aluminum alloy sheets. 


By Ernest J. A. Greenwood, Jr. 

Sikorsky Aircraft Division United Aircraft Corporation 


T HERE have been many attempts, 
from both the theoretical and 
experimental approaches, to pre- 
dict the load which can be carried by 
a flat sheet in end compression if the 
sheet is simply supported along its 
edges. The most popular method is that 
which was developed by von Karrnan 
(Ref. 1) where the load carried by a 
sheet may be expressed as 
P= C VST, C- 

where P is the ultimate load on the 
sheet in pounds. 

E = the modulus of elasticity 
in lb. per sq. in. 
a v = the yield point in lb. per 

t = the thickness in inches. 

C = a constant. 

Theoretically this should apply to any 
material, but actually C varies over such 
a range that the method does not permit 
close design. 

At M.I.T. this expression was taken 
by J. S. Newell, typical values were in- 
serted, and the expression 
P= 1.06X 1CPXP 

was developed for the ultimate load 
which could be carried by flat aluminum 
alloy panels in compression (Ref. 2 and 
3). This gives very good agreement 
with test results for the normal range 
of widths and thicknesses which might 
be met in small designs, but on thick 
sheets (over .050 in.) the widths may be 
such that the expression will not give 
close agreement. For example, on a 
.032 in. sheet, the loads carried by a 
3 in. width and a 12 in. width arc almost 


identical, while on a .052 in. sheet there 
is about 18 per cent difference in the 
loads, and on a .072 in. sheet the differ- 
ence is 30 per cent. This would indicate 
that the expression is not satisfactory 
for sheets of thickness greater than .040 
or .050 in. Some sort of a width correc- 
tion factor is obviously necessary for 
these gages. While these thicknesses 

design, they are coming into more gen- 
eral use in large airplanes, so that some 
attempt must be made to predict the 
allowable stresses on such sheets if an 
efficient design is to result. 

In the majority of cases the ultimate 
load which a sheet will carry is not all 
that is wanted. Compression loads 
usually arise from bending conditions, 
and it would be highly advantageous if 
the conventional beam theory could be 
employed in the computation of the 
bending stress. While the bending 
moment is usually known, it is desirable 
from a design standpoint to obtain 
values of the moment of inertia of the 
structure in order that the compressive 
stress due to bending may be deter- 
mined. To do this the effect of the skin 
must in some way be taken into account 
if we are dealing with a stressed skin 
type of structure. 

The popular method is to assume arbi- 
trarily that a strip of skin equal in 
width to a definite number of thick- 
nesses acts as a column along with a 
stiffener. As used, the ratio of effective 
width to thickness is taken as a constant 
for all widths and thicknesses of sheets, 
and there is some controversy as to what 
the value of this ratio should be. This 
procedure is satisfactory if the range of 


widths and thicknesses employed is not 
large, but if the variations are large, 
the ratio can be shown by tests to be a 
variable, and the method tends to break 

An attempt has been made to ration- 
alize this method and to expand it to 
cover any range of thicknesses and 
widths of panels which might be met 
in design. This has led to the apparent 
width method which is presented here. 

For flat sheets in end compression 
the load distribution has been shown by 
von Karrnan (Ref. 1) to be as sketched 
in Fig. 1. The sides of the sheet, being 
simply supported, can carry loads until 
the yield point of the material is 
reached. The center of the panel, how- 
ever, not being supported, buckles at a 
lower stress, and may very quickly reach 
a stage where it can carry no more 
load. Iii all cases of good design, this 
is the condition which exists, but just 
what the stress is at the various points 
in the sheet may be very difficult to 
determine. 

For any thickness of sheet there is a 
definite width of panel beyond which 
increases in width will cause no further 
increases in the load carried (Ref. 4). 
On thicker sheets, however, due to con- 
siderations other than those of purely a 
compression nature, the width of panel 
used is often less than the critical width, 
and the load which the sheet will carry 
is difficult to determine i f the theoretical 
distributions are used. 

To take care of this possibility, 
assume that the load distribution (stress 
distribution also) is according to Fig. 2. 
IV a is termed the apparent width of the 
sheet acting. For any thickness and 
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Although few destruction test reports 
on stressed-skin structures have been 
published, an examination of the avail- 
able information by means of the 
method of apparent widths has proven 
very interesting. Consider a fuselage 
or stressed-skin wing type of structure 
under the action of a bending load. On 
the tension side of the structure all the 
skin will be effective in carrying the 
tension stress due to bending. On the 
compression side only that material 
which is near the spars or near some 
other stiffener running normal to the 
bending moment vector will act at very 
high stresses. By means of the appar- 
ent width method, a width of skin act- 
ing with such stiffening members may 
be found, and the moment of inertia 
of the entire cross-section may be de- 
termined by using all the skin on the 
tension side and the apparent widths on 
the compression side. Such a procedure 
is a trial-and-error method. Familiarity 


with any one structure, however, per- 
mits one to estimate the neutral axis 

When the moment of inertia is known 
the conventional beam theory may be 
used to determine the fiber stress. If 
this stress is turned into a load by mul- 
tiplying it by the area at the most 
stressed fiber, it may be compared to 
the allowable load as determined by the 
apparent width method to determine 
whether or not the structure possesses 
sufficient strength. The area at the most 
stressed fiber for this computation is 
the sum of the stiffener area and the 
area of the effective width of skin. 

If the allowable stress on the stiffener 
section involved is over 25,000 lb. per 
sq.in. such a method gives very good 
agreement with test data for stressed- 
skin structures subjected to bending. 
For the present, such an approximation 
must be thought of as only an approxi- 
mation giving perfect results if the 



AVIATION 

October, 1936 


the stiffener and the 



Conclusions 

1. For unstiffened aluminum alloy 
panels, both flat and curved, the method 
of apparent widths gives agreement 
with test results for the allowable com- 
pression on the panels which is within 
the limits of variation of the properties 
of the material. 

2. The method is applicable to any 
aluminum alloy provided that the cor- 
rect value of the yield point is known. 
For 17ST, a value of 36,000 lb. per 
sq.in. is suggested ; for 24ST, 40,000 lb. 
per sq.in. is satisfactory. 

3. For predicting the allowable load 
on stiffened panels the method sug- 
gested by Newell is satisfactory, pro- 
vided the design is good. To find the 
allowable load on the sheet for use in 
this method, apparent widths may be 
employed with good results. 

4. By good design is meant that a 
stiffener shall be stiff enough to break 
a sheet up into panels, and then lend 
them simple support. Most designs 
which would arise in normal practice 
would be in the “good” or satisfactory 

5. While the method of apparent 
widths gives excellent results in pre- 
dicting the allowable compression loads 
on a stressed-skin structure, it should 
only be used as an approximation in 
computing the moment of inertia and 
the actual loads in a structure unless 
the allowable load on the stiffener is 
over 25,000 lb. per sq.in., in which case 
the approximation becomes very good. 
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ATLANTO MANIA 

► No one who ho* been reading AVIATION in the past few- 

more important chapter will ever be written in the economic 
history of the world than the story of the conquest of the oceans 
by aircraft. We look back with pride on the many articles on 
the subject that have appeared in these puges, and we look 
forward to future opportunities to record the continued progress 

we arc constrained to deplore the survival of a state of mind 
(which should have been long since extinct) that sends a Beryl 
Markham out over the Atlantic alone, without radio in the face 
of definitely bad weather, or induces a night club celebrity to 
barge off with a cargo of ping-pong balls. 

justification for such attempts. Today we can see none what- 
publielty. 

That the risks are great is well known. How close both 
attempts came to failure is a matter of record. If only the 

concern, although we might possibly feel that, after all, it was 
their own business. But there is much more than that at stake. 
At a lime when public confidence is needed to back up legitimate 
Irans-oceanic projects there is everything to lose and nothing 
to gain in the taking of such unnecessary risks. 

In quite another category is the splendid work of the 
Lufthansa pioneering flying boats, Zephir and Aeolus. The 
record of their flight appears elsewhere in this issue. To their 
company and to their crews, our congratulations. It is only 
with such sound preparation, adequate equipment, and the exer- 

Foolish anil foolhardy efforts of publicity seekers will do nothing 


50 MILLION 
FRENCHMEN— 

w ERE NOT WRONG when they 

clean up in a big way at the Na- 
tional Air Races. Of course, right 
there lies a part of the reason for 
his success. Whether they knew it 
or not, all of the fifty million had 

comes of a long line of specialized 


The boys on this side of the water 
who sat up nights and denied them- 
selves not only the luxuries but even 
some of the necessities of life to get 
their race entries in shape to com- 
pete, rate a lot of credit. They put 
up a gallant show, but the cards were 
slacked against them. 

But we cannot hold with those who 
have written us more or less violent 




en, and the French simply 
sent over an outfit that was just a 

one here had on hand. If there is 

we arc to have races at all, both the 
government and the industry will 
have to dredge up enough interest 
and put up enough money to meet 

For years we have been trying to 
find some reason to justify the con- 
tinuance of the National Air Races 
in their present form. Last year at 
this time w 




c do n 


feel n 


i bet- 


ter. True, performances w 

teresling designs appeared, but the 
races were still run off on the old 
ballyhoo basis, and no matter how 
thick you slice it it is still ballyhoo. 

But if "L'Affaire Caudron” pro- 
vides the impetus that will lead to 
something really worth while, perhaps 
there is yet some hope. We under- 
stand that Dctroyat is planning to 
come hack next year with something 
much faster than his this year’s entry. 
There is a joint challenge here for 

American builders, and upon how 
they handle It will depend the future 
of air racing in this country. 


EXPORT MARKETS 

P RELIMINARY estimates of the 
volume of aeronautical exports 
from the United Stales for 1936 point 
toward substantial increases. Although 
the 1935 volume dropped below the 
record peak set in 1934, if business 
continues at its present rates the 
chances are good that this year will 
run well ahead of both. 

Seldom before have prospects for 
export sales been so bright. Many 
of the countries of Europe who have 

llieir aeronautical products in certain 
sections of the globe are now so busy 
turning out military equipment for 
their own use that they have no time 
to think of supplying the demands of 
the smaller nations who do not have 
manufacturing and design facilities 
of their own. There is always a cer- 
tain amount of demand from such 
people for military- equipment which 
can legitimately be met with equip- 
ment released by our own government 
for export, but there is also an im- 
portant and rising demand for com- 
mercial equipment all over the world. 
Now if ever is the time for our manu- 
facturers to devote much time and 
effort to the promotion of their prod- 
ucts in world markets. 
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What’s new in aircraft, engines and major accessories 


Fleetwings Sea Bird 

Shotweldcd, all stainless steel amphibian 
interesting and novel features. 

For the past six or eight months it has been our privilege to 
stop in occasionally at the Fleetwings plant in Bristol (Pa.) 
to watch progress on the construction of what is to us one 
of the most interesting aeronautical projects that we have 
seen for a long time. Carl de Ganahl and his chief engineer. 

W. A. Sutton (both well known to readers of Aviation) 
have succeeded in transferring their longstanding belief 
in stainless steel as an aircraft material into reality in the 
form of the amphibian “Seabird,” the first completely en- 
gineered stainless steel job in the world. Readers will 
recall that the late American Aeronautical Corporation con- 
verted an all-wood Savoia-Marchetti design into stainless 
steel some three years ago, but the Seabird is the first at- 
tempt to design from scratch in stainless steel. 

Very recently we were privileged to watch the ship 
through some of her early test flights in the hands of 
Daniel Brimm, veteran seaplane pilot. Brimm's long ex- 
perience in getting seaplanes in and out of the waters around 
New York has made him a competent judge of water 
handling and flying qualities. 

The ship handles exceptionally well on the water, using a 
streamlined tail wheel of slightly over 13 in. in diameter 
directly connected to the rudder pedals as a water rudder. 

This tail wheel is independently retractable by a lever along- 
side the control column. Her take-off with pilot only and full 
tanks has been clocked at 8 seconds on glassy, smooth water 
with no wind. With full load and no wind her take-off is 
below 25 seconds. She gets up on the step surprisingly 
quickly and runs exceptionally clean. Provided it is not 
too rough take-offs can easily be made with die windows 
open without any water being shipped. She is easily pulled 
off the water at about 53 to 54 m.p.h. The handling quali- 
ties in the air appear to be exceptionally good. 
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Externally the most interesting treat- 
ment is of the main landing gear. One of 
the photographs on the next page shows 
the mechanism of retraction and in one 
of the flight photographs can be seen 
the position assumed by the wheel in 
flight. This appears to be quite a sat- 
isfactory solution to a troublesome 
problem. Wind tunnel tests have in- 
dicated that the drag is very low and 


que and framed type. Stresses in the 
central portion surrounding the passen- 
ger compartment and carrying the wing 
fittings, landing gear mechanism and 
nacelle mounting, are carried by means 
of built-up steel tubes. The method of 
joining the tubular members and of 
applying fittings for the bracing wires 
and other parts of the structure is most 
ingenious as may be seen from an ac- 


companying photograph. Fore and aft 
of the cabin section, a true monocoque 
is used. Cross-section shape is main- 
tained by the use of light former rings, 
tied together fore and aft with light 
stringers to which the steel skin is shot- 
welded. The method of building up the 
hull bottom shows clearly in the photo- 
graph on page 41. 

The wings, under the fabric covering 
are all stainless steel. They are of the 
two spar type with relatively light in- 
termediate ribs and built up drag struts 
and double diagonal tie-rod bracings. 
The spars are of the box type with 
webs and caps corrugated longitudin- 
ally and provided with frequent internal 
stiffeners. Flat plates, shotwelded 





handles the landing gear. They are 
pumped down, and will hold their posi- 
tion at any angle from 0 to 60 deg. 
When released, by operating the proper 
selector valve on the instrument board, 
they return to the “up" position auto- 
matically under the combined action of 
springs and air pressure. 

Of considerable interest is the de- 
sign of the fuel tanks, one located in 
each wing panel. As the wing is thin, 
the tanks must be very flat. They are 
made principally of corrugated sheet, 
with the corrugations running spanwise 
of the wing. End plates of the tank 
are made by drawing scalloped edges 
which match up with the sheet corru- 
gations. Final assembly is made by 
shot welding. These tanks are remark- 
ably rigid and have stood up under the 
standard Army vibration tests. They 
weigh only 14.5 lb. each, including 
fittings for a capacity of 26 gal. each, 
a rather remarkable achievement. 

I Note : Many of the ideas discussed 
by W. A. Sutton in his articles on 
stainless steel design, — Aviation, June 
and July, 1935 — appear in the details of 
the Sea Bird.] 

The power plant is a 285 hp. Jacobs 
engine attached to the mount through 
Lord rubber bushings of the shear 
type. Oil tanks and the storage bat- 
teries supplying power for the direct 
cranking starter are located in the na- 
celle. A Curtiss-Reed one-piece forged 
aluminum propeller is fitted. 

Access to the four-passenger cabin 
is through a hatch in the center sec- 
tion of the wing to port, and slightly 
aft of the nacelle. Convenient steps 
and retractable hand holds are pro- 
vided. A full complement of naviga- 
tional and engine control instruments 
have been installed. Among the latter 
was noted the new Eclipse rate-of-flow 
meter. Dual control, with a wheel of 
the throw-over type, is installed. The 
cabin was unusually quiet before any 
upholstery or soundproofing material 
was applied. Sperry engineers did a 
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soundproofing job that put the final 
sound level below 75 decibels. 

The weight of the ship empty is 2,285 
lb., gross 3,415 lb. The useful load 
(1,130 lb.) is made up of four passen- 
gers, 100 lb. of baggage, 52 gal. of 
gasoline and 5 gal. of oil. With 235 
sq.ft, of wing area (including ailerons) 


the power loading comes to 12.0 lb. 
per horsepower, wing loading 14.5 lb. 
per sq.ft. The ship has a top of over 
150 m.p.h., cruises at 135 m.p.h. It 
shows a 900-ft. per minute rate of climb 
at sea level, has a 15,000-ft. service 
ceiling and a normal range of 450 miles. 


Monocoupe Seaplane 

Lambert Model 90-A approved for 
float equipment. 

Flight tested by a Bureau of Air 
Commerce Inspector, the Lambert 
Monocoupe, Model 90-A was recently 
granted an approved type certificate as 
a seaplane on Edo Model 1965 floats. 
In the flight tests conducted at the Edo 
plant in College Point, L. I., the ship 
made full load take-offs on glassy water 
in about 30 seconds. The floats speci- 
fied for this ship embody design fea- 
tures formerly found only in the larger 
models and are exceedingly clean due 
to a new type of rounded nose. 

Weight of the Monocoupe Seaplane 
empty (including battery and starter) is 
1,209 lb. Useful load is 562 lb., and 
gross weight, 1,771 lb. 





(Turn to page 44 for 
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TEXACO 



HANFORD AIRLINES 
gives a great country 
a great service 


O ver the territories of the Sioux, 
White Cloud, Omaha, and Osage 
tribes, Hanford Airlines is providing 
the Middle West with a De Luxe Air 
Service that ranks with the finest in 
the country. Hanford Officials chose 
Texaco Aviation Gasoline, Texaco 
Airplane Oil, and Texaco Greases to 
fuel and lubricate their planes. 

These products are refined front 
special crudes by special refining proc- 
esses that eliminate all harmful im- 
purities. They are free from harmful 
carbon and sludge forming elements 
. . . and are absolutely uniform. 


You can get Texaco Aviation Gas- 
oline of the correct octane rating and 
Texaco Airplane Oil of the right 
grade to give you the most efficient 
and dependable operation. 

A Texaco aviation representative 
will be glad to provide practical en- 
gineering service to prove the econ- 
omics of Texaco Aviation Products. 


THE TEXAS COMPANY 
135 East 42nd Street, New York City 

Nation wide distribution facilities 


Aviation Products 




Cartridge Starter 

Device provides engine starling 
from special powder cartridges. 

A device known as the Coffman engine 
starter has been under development for 
a number of years by Federal Labora- 
tories, Inc. (185 -41st Street, Pitts- 
burgh, Pa.) and is now ready for com- 
mercial production. Coffman starters 
have been under test with Army, Navy 
and Marine Corps units and have 
proven their ability to start engines of 
the Cyclone or Hornet class satisfac- 

to — 20 deg. F. They are adaptable 
also to any type of internal combustion 
engine besides aircraft engines. 

Power to operate the starter is de- 
rived from a cartridge which contains 
a fuel which is ignited by the passage 
of an electric current. The cartridge 
is placed into a chamber which resem- 
bles an ordinary shotgun breech, 
mounted in the cockpit near the pilot. 
A tube connects the power chamber 
with the starter. The only electrical 
energy required is from a flashlight 
battery. As the fuel burns in the cart- 
ridge it develops a pressure which 
moves the piston forward in the starter, 
engaging the clutch jaw of the crank- 
ing^ shaft and then rotating the crank- 


es are available, the large 
develops 2,150 torque pounds 
t and the smaller size which 
>p 1,250 torque pounds at 
These starters will turn 
at an initial rate of 225 to 
sufficient to pick up the 
■ark at 30 deg. before top 


dead center. The time of application 
is not long, although the rate is high. 
The large starter (Type L) will turn 
over an average Cyclone 


izing te 


s, but tf 


is usually sufficient to si 
sembly and the component parts are 
shown on an accompanying diagram. 
The Type M starter weighs 25 lb., the 
Type L 35 lb. The Type M will take 
care of engines up to 450 hp. and the 
Type L from 450 hp. up. Standard 
cartridges weigh .063 lb. and .079 lb. re- 
spectively. 

Seversky Trainer 




a in the 1 




in for 


• Corps Basic 
Seversky Aircraft Corporation whose 
offering was a refined version of the 
earlier Basic Trainer described in detail 
in the June, 1936 issue of Aviation. 
Essential differences between the new 
XBT and its predecessor 


liighei 


erfori 


improved instr 

Both cockpits are fitted with instru- 
ments necessary for cross-country navi- 
gation, radio flying, instrument flying 
and reconnaissance. Hoods for blind 
flying also are provided for both. A 
camera machine gun for simulated com- 
bat is another part of the equipment. 

Performance of the new trainer ap- 
proaches that of modern pursuit planes. 
A throttle stop is provided to step down 
the output of the 550 hp. Pratt & Whit- 
ney Wasp engine to 450 hp., Air Corps 
limit for training plane specifications. 
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the engine, materially increasing per- 
formance. 

Two sets of wing panels of different 
areas are available. With the larger 
ones and a fixed landing gear the ship 
is primarily a trainer. With the smaller 
panels and a fixed landing gear the ship 
becomes an improved edition of the 
Basic Trainer. With smaller panels and 
retractable gear the maximum perform- 
ance is attained for use as an advanced 
trainer, cross-country, and staff plane 
and pursuit performance is approached 

Structural characteristics arc similar 
to those of earlier Seversky models and 
include monocouque fuselage and multi- 
spar wings built liquid tight to be used 
as fuel tanks. 


Frank Hawks’ Plane 

Fast low wing monoplane now 
undergoing test flights 

Reports have been filtering in from 
Springfield, Mass., that Frank Hawks 
has been at work on the design and de- 
velopment of a new ship and that How- 
ell Miller, formerly of Granville, Miller 
& DeLackner, has been collaborating. 
We are able to present the preliminary 
details here for the first time. 

The new Hawks’ plane (christened 



“Time Flies”) and sponsored by the 
Gruen Watch Company, has been test 
flown at the factory of Hawks Air- 
craft, at Springfield, and promises 
speeds well up in the 300-400 mile range. 
Its power plant is a Twin Wasp 
R-1830 B.G., equipped with a Hamilton- 
Standard Constant Speed propeller. 

“Time Flies" is a low wing canti- 
lever monoplane with retractable land- 
ing gear, flaps, and tabs. Most unusual 


In retracted position the enclosure fairs 
perfectly into the fuselage lines and 
vision is obtained through side windows 
and upper window lights of curved 


the seat may be raised by a manually 
operated hydraulic jack. The top win- 
dow light, which is hinged at its for- 
ward edge, raises with the seat and 
forms a conventional windshield. En- 
trance is through a side door in the 
fuselage. 

The fuselage is constructed of welded 
steel tubing with plywood covering and 
the fin structure is of steel tubing with 
plywood ribs. Stabilizer, rudder, and 
elevators have spruce spars, maple cor- 
ner blocks, and plywood ribs, and ply- 
wood covering. The wing is built en- 
tirely of wood, having three plywood 
box spars, and ribs and covering of the 

A range of 1,700 miles is obtained 
from the 230-gal. gasoline tank forward 
of the cockpit. Oil capacity is 25 gal. 
The wing span is 31 ft., and overall 
length 22 ft. 



Curtiss- Wriglit P-36 

Army buys new single seat pursuit 

Curtiss-Wright has just announced 
that several of its P-36 pursuit planes 
have been purchased by the Army Air 
Corps. The P-36 is a single seat low 

ing gear. It is powered by the Wright 
G Cyclone engine. The top speed, said 
to be high, is held confidential by the 
Air Corps. 


Stearinan Trainer 

Model 76 D1 is also suitable for 
other military missions 

A fleet of Stearman Model 76 D1 ad- 

to the Argentine Naval Aviation Serv- 
ice. In addition to training work these 
ships arc suitable also for reconnais- 
sance, observation and light bombing. 
The power plant is a 320 hp. Pratt & 
Whitney Wasp Jr., Model TIB. 
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Electric Brazer 

Compact unit for reconditioning 
band saw blades 

Shops using band saws for cutting 
wood or metal sometimes encounter 
frequent breakages. A compact electric 
brazer has been developed for repairing 
blades by Grob Bros., of West Allis, 
Wis. The brazer is made for either 110 
or 220 volts, single-phase, 60-cycle alter- 

mounted in the base with extensions 
through the top cover connecting the 
secondary coil with the saw clamps. The 



center clamp, intended for pressing the 
blade ends together during brazing, is 

mounted in convenient reach of the oper- 
ator provides three different heats. Sil- 
ver solder with borax flux is recom- 
mended for the best joints. The outfit 
weighs SO lb. 

Drafting Machine 

A new item of equipment for the 
engineering department 

New models of drafting machines have 
been announced by the Charles Bruning 
Co., Inc., Chicago, 111. These machines 


feature reduced number of working 
parts and a simplified system of adjust- 
ment. They arc equipped with adjust- 
able brake mechanisms to prevent the 
protractor head from sliding excessively 
when used on an inclined board. Each 
also has adjustable skid buttons for 
leveling up the scales. Pulleys are fully 
enclosed, but bands may be changed if 
necessary without disassembling the 
machine. The joints are fitted with 
New Departure fully enclosed ball bear- 
ings, prelubricated. All parts are of 
dull-finish aluminum or baked on 
enamel, eliminating reflections which 
cause eye strain. Several models are 
available designed for specific engineer- 
ing purposes. 


Metal Cutting Machine 

Semi-automatic device designed 
for cutting light-weight metal 

A semi-automatic metal cutting ma- 
chine for light section material is 
announced by De Walt Products Corp., 
Lancaster, Pa. This equipment is spe- 
cially adaptable for cutting lengths of 
thin wall tubing of aircraft sizes. It 
is arranged for automatically cutting 
predetermined lengths of stock to close 
tolerances. For example, the machine 
illustrated will cut off light wall tubing 

rate of 28 cuts per minute. This par- 



ticular outfit is equipped with a 7i hp. 
motor driving a 16 in. hollow ground 
metal cutting saw blade at 3,600 r.p.m. 
Machines can be built on the same prin- 
ciple for many applications. Completely 
automatic equipment including a device 
for feeding material from a magazine 


onto the extension support is also 
available. 

Particular attention has been given to 
enclosing and guarding the machine. 
The top of the frame is covered to keep 
chips and grit from the working parts 
and provision has been made to confine 
the sparks in a hood. Three control sta- 
tions are provided, one at each side of 
the machine and the third at the front 
of the material support. Each station 
controls both the feed and saw motors 
so that a dead saw cannot be fed into 
the material. Full details are available 
to our readers upon application to the 
manufacturer. 


Low Pressure Wheels 

New models interchangeable with 
high-pressure types 

Air Transport Equipment, Inc. 
(Building 20-A, Roosevelt Field, Gar- 
den City, L. I., N. Y.) now has avail- 
able two models of low pressure wheels 
designed to replace high pressure 
wheels of the Bendix type. One is for 
the HJ in. axle, 10 in. drum, and takes 
either the 6.50-10, the 7.50-10, or the 

8.50- 10 tire. The larger model is for 
2ft in. axle with 12 in. drum, and takes 

9.50- 12 tires. No changes or adapters 
are required when installing these 
wheels on present Bendix brake 
mechanisms. Graphited, oilless bearings 
are fitted to both models. Both wheels 
are manufactured under Department of 
Commerce A.T.C. The smaller size 
is approved for airplanes up to 3,200 lb. 
gross, the larger up to 5,000 lb. gross 
weight. 


Electric Soldering Iron 

New electric iron equipment added 
to Stanley’s line 


Stanley Tools of New Britain, Conn., 
has announced a new series of electric 
soldering irons for bench use. They 
come in eight different sizes ranging 
from 52 watts with a ft in. tip, to 435 
watts with a 1ft in. tip. Tips are pure 
compressed copper. The electrical wind- 
ings are built in, are hermetically sealed. 
Handles are ventilated. A lock collar 
and a sleeve takes care of adjusting to 
the desired length. Handles are also 
removable. A metal resting stand is 
packed with each iron. Six feet of flex- 
ible heating cord with terminal are fur- 
nished as regular equipment with each 
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6 H mins’ Cotm 

An exchange of ideas on the problems of the commercial aviation industry 



Thfy are t,e5cnUi herem,h - 


Experience in cost computing 

O UR own methods of computing the 

based upon experience are as follows: 
We include a separate sheet for each of 
the airplanes we operate made up ac- 
cording to the method we have been 
using, and we also include a single sheet 
descriptive of another method we intend 
to put into operation later. 

On the sheet describing the Ryan 
S-T, in addition to a fuel cost of $1,333 
per flying-hour, and a maintenance cost 
of 80 cents per flying-hour (which in 
the past has proven to amount to ap- 
proximately 60 per cent of the fuel 
cost), we have a cost of $1,476 per fly- 
ing-hour for risk and $1,766 deprecia- 
tion. Maintenance incidentally includes 
overhauls, repairs, inspection, parts, 
labor and hangar storage. 

Risk or insurance is figured at 18 
per cent of the value of the ship per 
year. Naturally, this cost is $1,476 
only when the ship is flown 500 hours 
in one year. The maintenance cost of 
80 cents will also vary with the num- 
ber of hours flown per year. 
Depreciation is figured on the engine 


separate from the ship, with the full 
retail value of the engine being written 
0,1 off in 1,500 hours and that of the ship 
in 3,000 hours. The depreciation is not 
figured in terms of months or years, nor 
does it indicate the actual life of the 
engine or ship, but is merely a method 
of returning to the'owning interest the 
full investment in a reasonable time. 

The total cost of operating this par- 
ticular ship amounts to $5,375 per 
flying-hour when the ship is flown 500 
hours in one year. At the end of the 
year, we make up a new cost estimate 
for operation during the following year 
based upon the actual results of the 
first year. Maintenance may show an 
increase during the last six months. 
Risk may have also jumped up during 
the year due to accidents not covered 
in the "10 per cent deductible.” De- 
preciation will, of course, be reduced 
for the second year provided the air- 
plane is rcvaluated at the end of the 

We might mention that the great 
majority of small airplanes arc not 
flown as many hours per year as ours. 
A private owner, for example, would 
probably fly a Ryan S-T about 100 
hours per year, which would multiply 
his insurance cost from $1,476 to $7.38 
per hour, which would indicate that 

for the private owner as well as the 
small operator doing less than 500 
hours per year. However, any opera- 
tor who is able to put 1,000 hours per 
year on an airplane should buy insur- 

three of them. Unfortunately one of 
the three is not flying enough this year 
to warrant the 
purchase of in- 

ycar. We will bm- 

those airplanes 
doing in excess of 
50 hours per 
month. 

Regarding the 
other costs to the 
operator, it has 
been our practice 
to subtract the 
'•ost (which 
thic case is 
$5,375) from the 
retail price to as- 

profit per flying 


hour. Two-thirds of this gross profit 
goes to the cost of general overhead. 
The remaining one-third is divided 
equally between the “owning interest" 





conducted last winter, under trying conditions of sub- 
temperatures dropping as low as 50° below zero, proved 
that the constant speed propellers could function perfectly 
under such frigid temperatures. At the same time, it enabled 
us to obtain full advantage of the power output of the en- 
gines under severe snow conditions. 


montns nas adopted constant speed propellers for 
Electra equipment for the following reasons. 


the winter 
its Lockheed 


Further proof of their flexibility and efficiency is reflect- 
ed in the fact that we have been able to reduce by three hours 
and five minutes the flight time necessary to complete two 
round trips Seattle to Chicago. Other advantages such as pas- 
senger comfort, continual synchronization of engines and elim- 
ination of excessive vibration, all have been commented upon 
by our patrons and pilots. 


May we thank you, at this time, for the splendid cooperation 
extended in making the change-over possible in so short a 

Very truly yours. 



F. IV. Yihittemore 

Vice President in Charge of Operations 


HAMILTON STANDARD PROPELLERS 

EAST HARTFORD, CONNECTICUT 
DIVISION OF UNITED AIRCRAFT CORPORATION 
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and the "operating agency." The own- 
ing interest and the operating agency 
may or may not be the same entity. In 
other words, the airplane may be oper- 
ated by our company but owned by 
an individual, "Die books, however, 
are kept in the same manner for ships 

We realize of course that it is poor 
business to set a retail price before 
ascertaining the cost of overhead and 
profit to owner and operator. But as 
prices have been controlled by an or- 
ganization of all operators in Seattle, 
we have had no other choice. However, 
I hope to present figures in the near 
future to the members of our organiza- 
tion which will enable us not only to 
establish retail prices in a more intelli- 
gent way but will also adequately 
answer the question of insurance cost. 

The plan I have in mind is illustrated 
by the single sheet enclosed on which 
all five airplanes are listed. If you 
will examine this sheet you will note 
that 20 per cent of the ship's operating 
cost will be paid to the owning interest. 

In the event an operator is able to 
keep his overhead below this SO per 
cent he would be able to earn a net 
profit of more than 10 per cent. It is 
not our plan to attempt an increase in 
the net profit in this manner. We 
would prefer to spend the entire 80 
per cent by an increase in advertising, 

belief that a greater volume will be 
thus attained. 

You v 


computed o 


te that the risk has been 
hree airplanes at 18 per 

21J per cent. This is because of the 
type of flying they do. You will also 


e that t' 


of t 


lirplanes 


estimated to fly 500 hou 
1,200 hours and the remaining two, 
1,000 hours each. 

You may also notice that maintenance 
is figured at from 30 per cent of the 
fuel cost on the Stearman to 70 per cent 
on the Great Lakes. Because mainte- 
nance cannot always be based upon past 

the following schedule for a predeter- 


Immediately after an engine major 
or a complete ship overhaul and 
recover, the estimate may be dropped 
back 10 per cent. — Leonard R. Peter- 
son, President, Leonard R. Peterson, 
Inc., Boeing Field, Seattle, Wash. 
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Tomorrow’s Clippers 

( Continued from page 17) 



(2) If the design factors are prop- 
erly taken into consideration, it is pos- 
sible to gain more from improved para- 

structural weight of certain parts of 
the structure and the larger ship will 
be the more efficient one. 

(3) With respect to the flying boat, 
several important characteristics im- 
prove as the size increases. The larger 
boat has (under identical conditions) 
better take-off because the hump speed 
occurs later and therefore when the 
wings are carrying a greater part of 
the load. The c.g. becomes proportion- 
ately lower and the problem of lateral 
stability becomes simpler. In view of 
these considerations, as well as several 
others, it appears probable that the opti- 
mum size of flying boats will in the 
near future be substantially in excess 
of the present day craft. 

Some specific problems 

While there appear important advan- 
tages directly connected with the 
larger size aircraft, there are also 
numerous engineering problems and dif- 
ficulties yet to be solved. 

In a craft of 40 to 50 ton or more, 
the manual power of the pilot may be 
inadequate to operate the flying con- 
trols. It may, therefore, be necessary 
to use some type of booster or power 
for all controls. Auxiliary sources of 
electric and pneumatic power will be 
needed. [Auxiliary power plants to 
produce 110 volt a.c. driven by small 
gasoline engines independent of the 
plane’s engines, are now commercially 
available. — Ed.] Ventilation and heat- 
ing will become a large engineering 
problem, as well as the safe loading 
and distribution of 5000 to 7000 gal- 
lons of fuel. 

The basic aerodynamics and struc- 
ture of a large airliner will embrace, 

that will require considerable Research 

that can be mentioned is that in both 
of these lines of thought it is necessary 
to study and design a large plane in 
general and in detail rather than to pro- 
portionately increase the size of a 
smaller plane. 

With respect to power plant, the 
simplest and most satisfactory arrange- 
ment for some time to come appears 
to be the installation of four to six in- 
dependent engines, each driving its own 
propeller. Various schemes have been 


studied with groups of several motors 
driving one large propeller with gears, 
shaft and clutches. The advantages 
of the possibility of stopping an engine 
for inspection or disengaging it in case 
of trouble are evident with this arrange- 
ment, but it is questionable whether the 
advantages will be sufficient to com- 
pensate for the extra weight, cost and 
added sources of possible mechanical 
failure. With respect to other types 
of engines, the large diesel may be de- 
veloped, but at this time is not yet 
available. The steam power plant is 
still further away and it remains to 
be proven if some of the difficulties 
connected with such an installation 
(particularly the enormous steam con- 
densers) can be properly solved. On 
the other hand, the conventional inter- 
nal combustion aviation engine is avail- 
able in necessary sizes, is thoroughly 
developed and tested and most certainly 
represents a satisfactory power plant 
for years to come. 

The extreme importance of maximum 
power per unit of fuel may eventually 

to utilize the heat from exhaust gases. 
This may be in the form of a small 

boilers heated by exhaust gases. The 
power generated may be geared back 
to the propellers or may be used for 
driving electrical generators or other 
mechanisms. The amount of power 
received from this source, however, 
would represent only a small fraction 
of the total power of the plane, and 
the condensing of steam would not 
present great difficulties. Besides, ex- 
haust steam could be utilized for de- 
icing, heating the plane, heating water 

A certain experience with aircraft 
design similar to the one under discus- 
sion permits the full realization of the 
considerable amount of important en- 
gineering problems connected with the 
development of an oceanic airliner. 

Many of the problems are serious 
and their correct solutions are often 
substantially different from what would 
appear correct for aircraft of conven- 
tional size and range. But the prob- 
lem can be solved on the basis of mod- 
ern technique and experience. There 
is every reason to believe that present 
trends in the development of trans- 
oceanic equipment will shortly result 
in the establishment of scheduled air 
service to Europe on a 20 hour flying 
time basis by luxurious air transports. 
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ship is a German practice which has 
been followed since early 1934 on the 
regular weekly schedule across the South 
Atlantic from Bathurst in Africa to 
Natal in Brazil. Over 200 crossings 
have been made, piling up a total of 
400,000 miles. 

Americans had their first opportunity 
to witness Lufthansa’s catapult opera- 
tions at a demonstration staged in Long 
Island Sound off City Island September 
22. The Zcpliir was launched from the 
Schwabcnland for a short test flight 
which terminated at the PAA Port 
Washington base. Later the same day 
the Aeolus left the catapult and headed 
for the Azores, followed next day by 
Zephir. Lufthansa's guests saw the 
launchings from the mother-ship’s deck. 

The present experimental planes are 
monoplane flying boats powered with 
two Junkers Jumo 205 diesel engines de- 
livering 500 lip. each. They are mounted 
in tandem above the wing. The boats 
are equipped with radio utilizing both 

in addition have a directional loop an- 
tenna homing device. The ships carry a 
crew of four: two pilots, a radio opera- 
tor and a mechanic. 

Three other North Atlantic crossings 
figured in the month’s news. On Sept. 
2, Harry Richman, New York night 
club singer, and Henry T. (Dick) Mer- 
rill, one of Eastern Air Line’s senior 
pilots, left Floyd Bennett Field, Brook- 
lyn, N. Y., and set a course for London. 
They intended to make a record round- 
trip flight. Their plane, “Lady Peace,” 
was a Vultee, powered with a 1,000-hp. 
Wright G-Cyclone. It carried 1,000 gal. 
of fuel — “a flying gas tank,” as Richman 
described it — theoretically sufficient for 
from 20 to 22 hours. This should have 
given the fliers a margin of about 600 
miles. 

The trip proved to be foggy, however, 
and the fliers failed to see their first 
landmark, Ireland. They circled for 


about an hour and a half to get their 
bearings. Finally they came down in 
Wales, 175 miles short of their goal, 
after a flight of 18 hours and 8 minutes. 
They landed undamaged in a cow pas- 
ture, and next day completed their jour- 

Sept. 13 they left Southport, England, 
for the return journey, and again came 
down short of their goal, landing in a 
bog at Musgrave Harbor, (Nfld.,) about 
100 miles north of Harbor Grace. They 
were 1,200 miles from New York, but 
had flown the 2,300 miles from England 
in 17 hours 24 minutes. They reported 
no damage except a bent propeller. 

Eddie Rickenbacker, general manager 
of Eastern Air Lines, immediately set 
out on a rescue expedition in one of 
Eastern Air’s DC-2s. From Harbor 
Grace, he continued north in a motor 
launch, arrived to find the “Lady Peace” 
out of the bog and ready to continue. A 
few days later a successful takeoff was 
accomplished and the ship was flown 
back to her starting place at New 
York's Floyd Bennett Field. 

The fifth North Atlantic crossing, 

athletic Mrs. Beryl Markham, British 
sportswoman pilot. She flew a Percival 
Vega Gull from Abingdon Air Field, 
Berkshire, England to the coal mining 
village of Baleine, 18 miles from Louis- 
burg, Nova Scotia, where she plunked 
the nose of her ship three feet in the 

Her goal was Floyd Bennett Field, in 
Brooklyn, but she ran out of gas in a 23 
hour flight with adverse winds. She left 
England with no radio, despite the 
knowledge that she would have to fight 
not only prevailing west winds but rains 
and fog as well. Her plane received a 
damaged propeller and undercarriage, 
but Mrs. Markham's injurv was nothing 
worse than a cut forehead. She was the 
first woman to make the solo westward 
crossing. 
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Army and Navy 

Bids on Air Corps observation 
planes; new carrier for the Navy 

The Army news-month centered on 
Wright Field, Dayton, where bids were 
opened September 4 on observation 
planes in quantities ranging in incre- 
ments of five from ten to 125. Low 
bidder was the Douglas Aircraft Com- 
pany which bid $22,420 each on ten and 
$18,022 each on 125. The same model 

$24,800 e T $18!6^ m The aS offiy C other 
bidder, North American Aviation Cor- 
poration, bid $42,900 each for ten and 
$28,490 each for 125. 

On Oct. 3, Mrs. Claude A. Swanson, 
wife of the Secretary of the Navy, will 
crack the traditional bottle of champagne 
over the bow of the U.S.S. Enterprise, 
the Navy’s newest aircraft carrier, at 
Newport News, Va. The carrier is of 
20,000 tons displacement and is the sis- 
ter ship of the U.S.S. Yorktown, 
launched last April. 


Accident Report 

Department of Commerce find- 
ings on TWA crash at Uniontown 

In a report on the accident last April 7 
of the TWA Sun Racer near Union- 
town, Pa., the Bureau of Air Commerce 
ascribed the probable immediate cause 
of the accident to “poor judgment on the 
part of Pilot Ferguson for flying by 
visual ground observation methods after 
having descended through clouds and 

point unknown to him." Ferguson was 
flying the regular Sun Racer schedule 
from New York to Pittsburgh, via Cam- 
den with eleven passengers. According 

leading up to the accident, he was flying 
"at a point unknown to him” because of 
his “failure ... to proceed to and fol- 
low the right-hand side of the west leg 
of the Harrisburg radio range course 
when it first became necessary for him 

vicinity of Harrisburg due to weather 
conditions and failure to complete his 
flight on the right-hand side of the 
northeast leg of the Pittsburgh radio 
range, as provided for by both the De- 
partment of Commerce and TWA regu- 
lations." 

The flight plan prepared by Ferguson 
at Newark called for a direct compass 
course from Camden to Pittsburgh in 
the event the weather was suitable for 
contact flying. Instead, according to the 
report, he flew on what he thought was 
a compass course but which was ac- 
tually a course deflected considerably to 
to the south. 


MARTIN EXPORT BOMBER 

The Martin Export Bomber (Model 139-W) powered by the new 1000 H. P. Wright Cyclone 
engines, is one of the world’s outstanding bombardment planes —with a high speed up to 
240 miles per hour, a service ceiling of 29,000 feet and a landing speed of 65 miles per hour. 

For the past two years the Martin B-10-B Bomber has been the standard, heavy-duty 
bombardment plane of the U. S. Army Air Corps. More than one hundred Martin Bombers, 
powered by Wright Cyclones, have been purchased by the U. S. Army Air Corps. 

The new 1000 H. P. Wright Cyclones installed in the Martin Export Bomber are the 
same type as the Cyclones installed in the twin-engined Douglas Bombers and the four- 
engined Boeing Bombers— the latest heavy-duty bombardment planes of the U. S. 
Army Air Corps. 

In the commercial field, 1000 H. P. Cyclones power the fleet of huge Douglas DC-3 
transports now in service on American Airlines. Similar transports have also been 
ordered by Eastern Air Lines and KLM (Royal Dutch Airlines). 
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PRECISION BEARINGS 


The illustration shows the high-performance, 
single-seated pursuit plane of low-wing mono- 
plane construction as built for the Army Air 
Corps by Curtiss Aeroplane and Motor Co., 
Inc., Buffalo, N. Y.— one of the many builders 
of aircraft and aircraft equipment who em- 
ploy NORMA-HOFFMANN PRECISION 
BEARINGS. 

Where the bearings must not jail — on land, at 
sea. or in the air NORMA-HOFFMANN PRE- 
CISION BEARINGS are the choice of engineers 
and designers of planes, engines (including 
superchargers), engine accessories, control appa- 
ratus, instruments, radio equipment, cameras, 
and landing field equipment. 



The NORMA-HOFFMANN PRECISION lino of ball, 
roller and thrust bearings comprises 108 distinct series 
embracing over 3000 catalogued sizes — a PRECISION 
BEARING for every load, speed and dut^. Write for 


NORMA-HOFFMANN BEARINGS CORPORATION, STAMFORD, CONN., U. S. A. 

PRECISION BALL, ROLLER, AND THRUST BEARINGS 
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Starting Sept. 15, Transcontinental & 
Western Air cut from half an hour to 
more than an hour from most of its 
schedules, according to an announce- 
ment by President Jack Frye. The west- 
bound Sky Chief schedule will be run in 
16 hours 59 minutes, 35 minutes under 
the previous schedule. It will leave New 
York at 5:15 p.m. and arrive in Los 
Angeles at 7:40 a.m. Preparation for 
winter flying was started early in Sep- 
tember at the company's maintenance 
base at Kansas City, where de-icing 
equipment is being reinstalled on all 
TWA skyliners. The removal of the 
equipment early in the spring followed 
a winter of highly successful operation 
in controlling' the formation of ice. 
Units to be installed include rubber over- 
shoes on the leading edges of wings and 
tail surfaces and the slingcr ring pro- 
peller de-icer developed by TWA. 

The largest fuel contract in the his- 



T ranscontinental, T ranspacific 

Sleeper service on American; PAA announces 
transpacific service; schedule cuts on TWA 


Long-awaited transcontinental sleeper 
service was scheduled to start on Amer- 
ican Air Lines Sept. 18, with Douglas 
DST Flagships making the eastbound 
run in 15 hours, 50 minutes. Westbound, 
the scheduled time is 17 hours, 41 
minutes. The “American Mercury” will 
leave Newark at 5:10 p.m. and Los 
Angeles at 4:30 p.m. Only stops will be 
at Memphis, Dallas and Tucson. The 
"Southerner,” to go in service Oct. 1, 
will stop at Washington, Memphis, Fori 
Worth, El Paso and Phoenix. Flagship 
service to Detroit and Buffalo will start 
about the middle of October. 

Sept. 21 Pan American announced the 
long-awaited start of transpacific pas- 
senger service for Oct. 21. One round 
trip a week will be made, using the 
line’s three Martin flying boats. Ex- 
perimental flights have been made with 
the Martins since last November, result- 
ing recently in a once-a-week schedule. 
A flight over the line by Bureau of Air 
Commerce inspectors has just been com- 
pleted. Reported from the West Coast 
is the signing of an agreement between 
Pan American and the Dollar Steamship 
Company, whereby the Dollar Line will 
act as agent for PAA and will also 
maintain radio communication on flight 
schedules. 

Central Air Lines, operating between 
Washington and Detroit, continued its 
phenominal gains in passenger service 


in August, when a gain of 144 per cent 
over August of 1935 was reported. The 
first eight months of this year showed 
revenue passengers totaling 12,190, 
against 2,953 for the same period last 

Pennsylvania Air Lines and Central 
Air Lines, the former carrying mail 
over route 32, from Detroit to Milwau- 
kee, and the latter with a mail contract 
for route 14 from Washington to De- 
troit, are reported to be considering a 
merger. In addition to its Milwaukee- 
Detroit mail service, Pennsylvania has 
passenger service through to Washing- 



Latest available statistics from 
the Bureau of Air Commerce 
and the Post Office Depart- 
ment — Domestic airlines only 
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At the 1936 National Air Races in Los Angeles 

79 . 66 % OF ALL WINNERS 

used KENDALL OIL! 




AGAIN KENDALL LEADS ALL OTHER OILS at the National 
Air Races! Forty -seven out of a possible fifty -nine winning 
planes were lubricated with Kendall Oil. This is the eighth suc- 
cessive year in which Kendall Oil has overwhelmingly led the 
field against the combined showing of all other oils. Could there 
be better proof of Kendall’s superiority? 


KENDALL REFINING COMPANY 


BRADFORD, PA. 
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tory of aviation was consummated early 
in September when United Air Lines 
ordered a three years' supply of gasoline, 
involving the delivery of a minimum of 
27,000,000 gal. The fuel was ordered 
from the Colonial Beacon Oil Company 
and other Stanavo distributors, and will 
be delivered at airports in 37 cities in 
fifteen States. 


Factories Expand 

Total production up for first half ; 
enlargements at Boeing 

Production report from the Bureau of 
Air Commerce for the first half of 1936 
shows a total of 1,363 aircraft produced, 
including 764 domestic civil aircraft, 
407 for military use and 192 for export 
This compares with a total of 851 pro- 


duced in the first half of 1935, and is 
more than were produced in the full 
calendar year 1933. 

At the Taylor factory in Bradford, 
Pa., production continues at a rapid 
pace. 67 Cubs were turned out in the 
26 working days of August This. was 
down slightly from the 72 produced in 
July. 

Work has been started on a $15,000 
addition to the factory of North Amer- 
ican Aviation, Inc., 5701 Imperial High- 
way, Los Angeles, Cal. The addition 
will have two wings, 60x75 ft., and 20x 
390 ft. 

D. E. Anderson, chief engineer with 
the Bohn Aluminum & Brass Corpora- 
tion, Detroit, and developer and origi- 
nator of the V-8 type motor with Cadil- 
lac in 1912, has joined the Arrow Air- 
craft Corporation at Lincoln, Neb., as 
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commercial production on the Arrow 
Ford V-8, powered with the Ford V-8 
motor. It recently received its A.T.C. 

Marking another step in the enlarge- 
ment of plant facilities in the Boeing 
Aircraft Company, Seattle, Wash., a 
new 90x120 ft. hammer shop was being 
constructed last month. The number of 
hammers will be increased from 3 to 11. 
Meanwhile construction of the new 
$250,000 assembly building was nearing 
completion. It will accommodate nine 
of the Boeing 299 bombers and will have 
unobstructed floor area measuring 200x 
300 ft. 

Two buildings on property adjoining 
Mills Field, San Francisco, have been 
taken over by the Stearman-Hammond 
Aircraft Corporation and are being re- 
modeled. $20,000 in new construction 
has been started to permit production of 
the Menasco-powered Hammond Y by 
December. 

The Barkley-Grow Aircraft Corpora- 
tion has purchased the assets of the 
Supreme Propeller Co., of Wichita, 
Kansas. Equipment and personnel are 
being installed in the Barkley-Grow 
plant in Detroit. 

Bendix Aviation Corporation, accord- 
ing to Vincent Bendix, will build a 
million dollar plant at Los Angeles. 
"We will . . . start production match- 
ing that of our other three principal 
plants at New York, South Bend and 
Chicago,” he said. 


Financial 

Substantial half-year profits for 
Lockheed, Irving Air Chute 

For the first six months of 1936 the 
Lockheed Aircraft Corporation reported 
a net profit of $40,213, after deduction 
for Federal income tax. Net sales 
amounted to $660,975, and operating 
profit was $69,691. Unfilled orders 
totalled $1,250,000 compared with an 
order back log of $525,000 a year ago. 

A net profit of $120,694, or 60 cents a 
share, was reported by Irving Air Chute 
Company for the six months ending 
June 3(T This compared with $170,276 
for the first half of 1935. 

The half year report of the Aviation 
Corporation and subsidiaries showed a 
net loss after depreciation, federal in- 
come taxes and other charges, of $174,- 
270, against a $195,408 loss for the first 
half of 1935. 


National Air Hare llesulls 

Municipal Airport, Los Angeles, Cal., Sept. 4-8, 1936 
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ScUoots, Sewkes, and Ahjt&Us 

A state-by-state tour of the flying fields 


• ALABAMA — A report of the Ala- 

total of 44 fields available for use in the 
State as of Sept. 1. WPA projects are 
in operation in seven cities, and there 
are eight projects immediately pending. 
. . . The Birmingham Aero Club 
sponsored a series of three spot landing 
contests at Birmingham Municipal Air- 
port late in August and early in Septem- 
ber. The committee in charge consisted 
of Dave Denney, chairman, Tom Dozier, 
W. K. Hughes, Charles L. McDaniel, 
J. C. Schwem, James Adair, and E. P. 
Green, Jr. According to Steadham 
Acker, manager of the field, a $242,000 
WPA project was scheduled to start 
early in September. . . . The 

Montgomery School of Aeronautics re- 
ports the sale of a Waco to Carl Wooten. 
... The WPA is considering 
establishment of an airport at Jasper, 
for which $50,000 has been appropriated. 

• ARKANSAS — Hot Springs is con- 
sidering enlargement and other improve- 
ments at Chamber of Commerce Munici- 
pal Airport. 

• CALIFORNIA— The Long Beacu 
City Aviation Commission is taking ac- 
tion to acquire additional lands at the 
municipal airport. If present plans 
mature, the field will be a mile square. 
It is planned to install new runways. 
... A new runway. 3,000x150 ft., 
has been completed at Mills Field, San 
Francisco. It is the first unit of a tri- 


angle of paved runways. Tamped rock 
shoulders increase the width another 
150 ft. Also under construction is a 
new $141,000 administration building, 
which will be two stories high and will 
provide 47,000 sq.ft, of floor space. 
. . . Establishment of a waterfront 

airport for the San Diego area is being 
considered by Chula Vista. . . . 
Don Smith, manager of Sacramento 
Municipal Airport has reported the 
greatest increase in flying activities 
since the field was dedicated in 1930. 
Twenty-three commercial and private 
planes are regularly hangared at the 
field. . . . WPA is planning extensive 
improvements, including oiling of the 
runways, at Monterey Airport. . . . 
The San Francisco Utilities Commis- 
sion has recommended to the Board of 
Supervisors the purchase of the seventh 
of ten parcels of land for the enlarge- 
ment of Mills Field. The cost is set 
at $105,000. . . . TWA is con- 
sidering extensive improvements at 
Needles Airport. Included in the plans 
are a water supply, beacon, field lighting 
and an administration building. A tele- 
type circuit is also being considered. 
. . . Santa Rosa was planning 

dedication of its rebuilt municipal air- 
port in September. . . Accord- 

ing to a report by Glenn Smelser, man- 
ager of Clover Field, the Santa Mon- 
ica Municipal Airport, so many planes 
are based at the field that every hangar 
is full. . . . The WPA was scheduled 
to start resurfacing Santa Rosa Munic- 


ipal Airport runways with red shale 
early in August. 40,000 cu.ft. of fill has 
already been put into the runway. The 
main runway, running northeast-south- 
west, is 3,000 ft. long and 300 ft. wide. 
There are two supplementary runways, 
2,100 and 1,400 ft. long and each 250 ft. 
wide. The total cost of the project will 
be $63,856, of which $49,516 is being 
supplied by the WPA. 

• CONNECTICUT— Owners of the 
Descomb and Aviation Service Hangars 
at Brainard Field, Hartford, will be 
required to pay only 50 per cent of the 
total amount of their leases covering 
the six months’ period between May 15 
and Nov. 15, according to the Municipal 
Aviation Commission. The adjustments 
were made to cover losses entailed when 
the field was flooded last spring. In 
addition, a full rebate will be allowed 
covering the period when hangars were 
unavailable for use. Construction of a 
series of runways and a new drainage 
system is scheduled to get under way 
early in September. . . . The Molli- 
son Airport, Bridgeport, has been 
opened by the Stratford Meadows Cor- 
poration and leased to the Bridgeport 
Flying Club. The field has been closed 
for some months, leaving Bridgeport 
without an airport. Aug. 21 a commit- 
tee of the Common Council met publicly 
to consider municipal purchase of the 
field, and 300 petitioners appeared, most 
of them urging municipal ownership. 
The committee expected to have its 
report and recommendations ready by 
late September or early October. James 
Malarkey has been named manager of 
the field, which is leased on a month-to- 

Council. aSIS ' pcn ln ac 1 n y e 1 y 

• DELAWARE— Construction of a 
new 80x90 ft. brick and steel hangar 
has begun at DuPont Airport, Wil- 
mington. 

• DISTRICT OF COLUMBIA— The 
Post Office Department has opened a 
new airmail building at Washington 
Airport. %he Bureau of Air Commerce 
will set up a new airway traffic control 
office in the space thus vacated in the 
administration building. The Bureau's 
unit will be under the direction of 
Earl Ward. 

•FLORIDA— A traffic control tower 
has been completed at Jacksonville 
Municipal Airport. The labor for its. 
building was supplied by the WPA. 




Socony-Facuum Aviation Products keep Pace with the Industry 


N ot years ok service, but service in step with each 
year . . . that is the measure of success in aviation 
—America’s fastest-changing industry. 

As the only oil company to serve aviation .or twenty 
years or more, Socony-Vacuum is proud to be one of 
the industry’s “old-timers.” 

But it is prouder still of its ability to stay young- 
thanks to the pioneering research that keeps Socony- 
Vacuum Aviation Products always in step with the 
industry’s needs. 

Beginning with the Wright brothers' first flight at 


Socony-Vacuum Oil Co. 

INCORPORATED 


Kitty Hawk, through the fledgling days of flying and 
in today’s high-speed airline era, you will find that 
Aero Mobiloil, Mobilgrease and Aero Mobilgas stand 
for dependable and economical performance. 

Why not take advantage of the best that years of 
experience and the latest refining methods can produce 
... by using these famous products for the safer and 
more efficient operation of your own equipment? 


tion products with confidence 
wherever you see displayed the fa- 
miliar Sign of the Flying Red Horse. 





E VERY' operation in the making of this 
fine aircraft cord is carried on in the 
Roebling plant . . . from steel production in 
Roebling's special open-hearth furnaces to 
final test. Painstaking manufacturing 
methods . . . plus Roebling’s 90 years of 
experience in making wire and wire prod- 
ucts ... is your assurance of safe, dependable 


Roebling Wire Aircraft Products include:— 
Tinned Aircraft Wire; 19-wire Aircraft 
Strand, Tinned or Galvanized; Aircraft Cord 
{6x7, 7x7, 7 x 19}, Tinned and Galvan- 
ized; Ferrules and Thimbles; Serving and 
Locking Wires; Control Strand and Casing; 
Power and Lighting Cables; Welding Wire. 
JOHN A. ROEBLING'S SONS COMPANY 
TRENTON, N.J. Branches in Principal Cities 


ONLY A FINE PRODUCT MAY 
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• GEORGIA — The Raymond Aircraft 
Co., Miller Field, Macon, has pur- 
chased a new Aeronca. . . . Henry G. 
Strachan of Strachan Airways, Inc.. 
Savannah Municipal Airport, is seek- 
ing appointment as manager of the 
field. . . . More than SO planes were 
scheduled to start from Atlanta Mu- 
nicipal Airport Sept. 25 on a tour of 
about fifteen Georgia cities and towns. 
The tour was to finish in Atlanta on 
Sept. 27. It was sponsored by the 
National Aeronautic Association and 
the Atlanta Chamber of Commerce as 
an advertising scheme for various 
Georgia manufacturing concerns. Prizes 
of several hundred dollars were set 
aside for winning pilots in a series of 
treasure hunts at the various airports. 
Fuel was donated by the Gulf Refining 
Company, through its aviation repre- 
sentative, Major Ralph Lockwood. 

• IDAHO— The WPA will construct 
a $37,142 hangar and classroom at the 
University of Idaho, Southern Branch, 
Pocatello. The building will be two 
stories high of steel and concrete con- 


• ILLINOIS— A WPA improvement 
project was scheduled to get under way 
at Joliet Municipal Airport early in 
September. Plans call for resurfacing 
four runways with cement bound maca- 
dam, installation of drainage facilities, 
floodlights and sixteen boundary lights. 
. . . Abrams Aerial Survey Company, 
based at Joliet Municipal Airport, is 
working on a contract for the aerial 
mapping of Livingston, Ford, Brundy, 
Iroquois and Vermilion counties. . . . 
Bernard Suverkrup, of Moline, won 
the Illinois pilots’ efficiency contest at 
the annual State fair. Eleven pilots 
competed. Suverkrup’s score was 92i 
points out of a possible 100. 

• INDIANA— Ignatius Dienhart, su- 
perintendent of Indianapolis Municipal 
Airport, was planning an air show for 
Sept. 27, featuring the Linco Aces, led 
by Joe Mackey. ... St. Joseph Valley 
Aviation Chib, South Bend, has de- 
cided to offer membership privileges to 
women. Several applications have been 
recorded. . . . $37,000 has been released 
by the WPA for the purchase of new 
materials for runways at Paul Baer 
Municipal Airport, Fort Wayne. 
$23,000 had previously been allotted. The 
new grant will provide 8,000 tons of 
asphalt for the paving of 65,000 sq.yd. 
of runways. . . . LaPorte City Coun- 
cil has approved a $10,000 bond issue 
for purchase of the airport which it now 
leases. This will make the field eligible 
for a $30,877 WPA fund for improve- 
ments, including the building of a han- 
gar. . . . Captain Clarence F. Cornish, 
manager of Paul Baer Municipal Air- 
port, Fort Wayne, was scheduled to 
lead a twelve-plane caravan from Fort 
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Wayne on the second annual good-will 
tour of northern Indiana cities late in 
August. The tour was sponsored by 
the Fort Wayne Aero Club. Sched- 
uled stops were at Goshen, Roches- 
ter, and Lake Wawasee. . . . The 
WPA will spend $234,000 for grading 
and seeding, tiling and installation of 
drainage basins, fence and lighting 
equipment, and construction of building 
foundations at Bendix Municipal Air- 
port, South Bend. $667,000 was orig- 
inally asked. 

• IOWA— Ottumwa is considering 
purchase of the 124-acre municipal air- 
port. The price is set at about $15,000, 
and purchase would make the field eligi- 
ble for $33,000 in WPA funds. 

• KANSAS— The $122,000 WPA im- 
provement project at Wichita Munici- 
pal Airport was scheduled for com- 
pletion by Sept. 15. By mid-August, 
the only incomplete portion of the proj- 
ect was the paving of the area connect- 
ing the hangar apron with the main taxi 
strip in front of the administration 
building. . . . The Wichita Aviation 
Club, of which A. S. Swenson is presi- 
dent, is planning an air tour of the 
State. Tentative dates are Oct. 1 to 4. 
Seven ships have been signed up for 


• KENTUCKY— The $10,500 WPA 
project for the grading and draining of 
Middelsboro Airport, has been com- 
pleted. The drainage system required 
14,400 ft. of tile. The city is now con- 
sidering application for additional 
funds for construction of hard-surfaced 


•LOUISIANA— 24 pilots took part in 
an amateur air show at Shushan Air- 
port, New Orleans, late in August 
The show was sponsored by the New 
Orleans Aviation Club, backed by the 
Hobley Maynard Air Service, Inc., and 
the Chapman Air Service, both of 
which base at Shushan. Miss Laura 
Fenner was the winner of the women’s 
division in the spot landing contest. 
Bernard Deris won in the men's di- 


• MAINE — The Portland City Coun- 
cil has authorized purchase of land in 

beacon. . . . Rumford is considering 
establishment of an airport as a WPA 
project. . . . Work on a radio range 
beacon at Augusta was scheduled to 
get under way late in August. It will 
be located i mile southeast of Granite 
Hill, 2 miles from Augusta State Air- 

21x18 ft. building will be constructed 
to house equipment. About 90 WPA 
workers are busy on an improvement 
project at the State Airport ... An 
80x100 ft. hangar will be erected at 
Lewiston-Auburn Airport. 


• MARYLAND — Louis Helman, 
Cumberland chairman of the National 

program for Cumberland to be held 
Sept 1 and Oct. 1, specified by the 
National Aeronautic Association as Air 
Progress Period. . . . The Baltimore 
Board of Award has authorized bids for 
the supply and placing of 3,600,000 
cu.yd. of fill as a foundation for run- 
ways at the Municipal Airport. 

• MASSACHUSETTS — John H. 
Shobe, head of Shobe Airline Inc., 
Boston Municipal Airport, has added a 
Jacobs Beechcraft to his fleet. During 
its first week in operation, the ship was 
flown more than 3,000 miles on charter 
engagements. . . . East Coast Airways is 
planning the installation of radio 
beacons and runway and boundary 
markers on the 40 acre Clark Field, 
West Hanover. . . . Lowell is consid- 
ering establishment of a new airport 
The city holds a five-year lease on the 
present airport at South Lowell, but 
it would cost $75,000 to buy that prop- 
erty. If the city can obtain a new site, 
WPA assistance will be sought for its 
improvement. . . . The Westfield City 
Council has vested control of Barnes 
Municipal Airport in the city property 
committee. The Mayor has recom- 
mended that the Council create a special 
three-man commission to control the 
port In the meantime, until definite 
action is taken, the field is operated by 
Charles J. O’Connor. ... Red Streak 
Airways, Inc., based at Fitchburg- 
Leominster Airport, has just purchased 
a Stinson cabin ship, which will be 
used for charter work. Officers of the 
company are Daniel Simonds, Joseph 
Fluet and A. Andre Gelinas. ... The 
WPA has allocated $53,000 for im- 
provement work at Turners Falls 


• MICHIGAN— Clyde Cole, manager 
of Bishop Airport, Flint, has an- 
nounced that an application for $80,000 
from the WPA has been made for im- 
provements at the field. Plans call for 
a new hangar, floodlights, a fourth run- 
way, and extension of the apron in 
front of the hangar. All runways would 
be hard-surfaced. ... A new 2,500-ft. 
runway has been finished at Muskegon 
County Airport as a $58,000 WPA 
project. It is macadam surfaced. Two 
other runways, 2,000 and 1,200 ft. long, 
are under construction. An additional 
$100,000 project is being considered to 
lengthen the northeast-southwest run- 
way to 3,900 ft., the northwest-southeast 
runwav to 3,000, north-south runway 
to 2,400 ft, and add a new east-west 
runway 3,000 ft. long. ... In addition 
to the $15,000 allocation already 
granted, WPA and the State Conserva- 
tion Department are planning applica- 
tion for some $25,000 to $30,000 for 
enlargement of the Baldwin Airport. 
. . . Drainage tile has been laid at 
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Reynolds Field, the Jackson Municipal 
Airport. The steel framework for an 
80xl00-ft. hangar has been nearly com- 
pleted. . . . Dedication of the Indian 
River Airport was scheduled for late 
August. . . . The State Board of Aero- 
nautics is planning installation of a 
radio traffic control system at the 
Lansing Airport, according to an- 
nouncement of Floyd E. Evans, State 

Branch, Grand Rapids, has been ap- 
pointed general chairman of the Na- 
tional Aviation Committee of the United 
States Junior Chamber of Commerce. 
... The WPA has approved expenditure 
of $13,182 on the airport at DeTour; 
$2,528 for Hessel; $1,686 for Moran, 
and $1,124 for Brevort. For the whole 
State $1,839,508 has been allotted, which 
will cover improvement work now under 
way at 40 airports, and work scheduled 
for 36 more. . . . Lindbergh Field, the 
Kalamazoo Municipal Airport, has 
been reopened after completion of an 
extensive improvement project that has 
been going on since last November. 


• MINNESOTA— St. Paul Aviation 
Club is considering the formation of a 
St. Paul Chapter of the National Aero- 


• MISSISSIPPI— West Point is con- 
sidering the establishment of an airport 
with WPA assistance costing approxi- 
mately $25,000 to $40,000. ... City 
officials of Jackson expect to ask for 
$300,000 from the WPA for additional 
improvements at the Municipal Airport, 
the major item calling for paving of 
the runways and construction of a new 
hangar. Work is now nearing comple- 
tion on a $30,000 WPA project at the 
airport, which includes a new adminis- 
tration building, repairs to the hangar 
and grading of the field. . . . Tupelo 
Airport will be dedicated late in Oc- 

• MISSOURI— An ordinance provid- 
ing for a vote on a $1,000,000 bond issue 
for the improvement of the Kansas City 
Airport is to be presented to the City 
Council soon. It is expected that the 
contemplated improvements will include 
concrete runways and an adequate fer- 
tile City Council it is expected that the 
issue will be submitted to the voters at 
the general election Nov. 3. . . . Ralph 
W. Page, manager of Lambert-St. 
Louis Airport, has announced that all 
seven hangars at the field are occupied, 

for a year each by the St. Louis Flying 
Service and Dan Robertson. St. Louis 
Flying Service also occupies two other 
hangars at the field. It was understood 
that Robertson will conduct a sales and 


• NEBRASKA — City officials of 
North Platte have secured federal ap- 


proval for $85,000 improvements to the 
Municipal Airport by revising an im- 
provement plan to eliminate an adminis- 
tration building and paving aside from 
runways. New hangars will be financed 
privately. . . . Ray Richardson, Cam- 
bridge, has purchased a Monocoupe. 
. . . The new Waco recently purchased 
by the State Aeronautics Commission 
and piloted by Commission Secretary 
Charles R. Doyle is being used for 
drought relief survey flights over the 
Republican River Valley. . . . Omaha 
City Council approved the appropriation 
of $20,000 as sponsors’ contribution 
toward a $200,000 WPA improvement 
project for the Omaha Municipal Air- 

and a north-south runway will be built, 
asphalt-surfaced and lighted. . . . 5,000 
spectators attended the second annual 
American Legion Air Show at Scorrs- 
bluff late in August. Star performer 
was Joe Jacobson, in a stunting exhibi- 


• NEVADA— Winnemucca is level- 
ing runways and installing a wind sock 
at the former emergency landing field 
south of the city. 

• NEW HAMPSHIRE— Construction 
work on the new runway at Barre- 
Montpelier Airport has progressed 
sufficiently to allow resumption of daily 
service by Central Vermont Airways. 
. . . Concord Air Service sponsored an 
air show at -Concord Airport early in 
September. 

• NEW JERSEY— A report by Theo- 
dore Epprecht, manager of Central Air- 
port, Camden, for the first seven months 
of 1936, showed an increase of 750 
passenger planes using the field over the 
same period in 1935. Passenger traffic 
was up 3,000 for the same period. These 
totals include only scheduled operations. 
... An application to the WPA for 
$3,292,333 lias been made to continue 

Newark. . . . The report of Lieut. 
Richard Aldworth, superintendent of 
Newark Airport, for the first half of 
1936 showed 105,111 passengers, 919,833 
lb. of express (99.1 per cent more than 
the corresponding period in 1935), and 
1.742,000 lb. of air mail. 

• NEW YORK— A two-day air meet 
was scheduled at Martin Airport, 
Olean, Sept. 12-13. The program in- 
cluded a race for Taylor Cubs from 
Bradford, Pa., to Olean. . . . Roches- 
ter is considering extensive additions to 
the airport lighting system. Bids have 
been asked for equipment. . . . The 
Fair Flyers Club has been organized at 
Ithaca Airport. The club is restricted 
to women. Ellen Hoffman has been 
elected president and Josephine Townley 
secretary-treasurer. . . . WPA has al- 
located $200,000 for an improvement 


project at Utica Airport. Plans call for 
two 3,600-ft. runways and one 2,900-ft. 
runway. . . . Syracuse Aeronautic As- 
sociation was planning an air show at 
Syracuse Airport for Sept 19 and 20, 
with Milo Burcham as star attraction. 
. . . The $1,800,000 improvement proj- 
ect at Floyd Bennett Field, Brooklyn, 
is scheduled for completion early in De- 
cember. Included in the improvements 
are two 3,500-ft. concrete runways, run- 
way lights and construction of radio 
traffic control stations. 

• NORTH CAROLINA— Application 
for an additional $150,000 has been 
made to the WPA for improvement 
work at Miller Municipal Airport, 
Winston-Salem. Work under a previ- 
ously approved $14,700 project was 
scheduled to be started early in Septem- 
ber. Under that project buildings which 
are now situated in the center of the 
field would be moved to the northwest 
corner. . . . Randolph Airport, Ashe- 
boro, was scheduled to open with a for- 
mal dedication and air show late in 
August 

•OHIO— The Bureau of Air Com- 
merce has granted a repair station 
license to the Walker Lumber Company, 
Canton. The mechanic will be Homer 
D. Miller. . . . Moore Flying Service, 
operators of Dayton Municipal Airport, 
Vandalia, sponsored an air show fea- 
turing the Flying Aces early in August. 
. . . W. Bryan Little, cooperator of the 
Little-Greiner Flying Service, Inc., at 
Springfield Municipal Airport started 
his ninth year at the field in August. 
... A committee named to appraise 
Transcontinental Airport, Toledo, has 
set a value of $92,500 on the property. 
The city is considering acquiring the 
field so that it will be eligible for a 
WPA grant for improvements. 

• OKLAHOMA — Cliff Giblet has 
formed the Oklahoma Air Taxi Service 
at Wiley Post Airport, Oklahoma 
City. He has just purchased a new 
Waco cabin, to add to his Waco Taper- 
wing, Waco open, and his Wiley Post. 
. . . Construction work on an airport at 
McAlester was scheduled to begin 
early in September as a WPA project. 
Plans call for a hangar and administra- 
tion building. 

• OREGON — Portland is considering 
application to the WPA for an addi- 
tional $1,500,000 for the new Portland 
airport. $1,300,000 has already been 
allotted. The mile-square airport will 
have almost 10 miles of runways. 

• PENNSYLVANIA— Grading work 
is progressing at New Castle airport. 
. . . During improvement work at 
Allentown-Bethlehem airport, the 
revolving beacon light has been discon- 
nected. The improvement program calls 
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RCA’s AVT-12 Transmitter and 7-B and 
7-C Aircraft Receivers are important 
parts of this plane’s equipment 

P ILOTS realize all too well how completely lost one 
is zooming along through storm-ridden skies, with 
every fleeting minute devouring gasoline. And they are 
thankful when their plane is RCA equipped, giving 
them two-way communication with the ground ... a 
guiding light in blind skyways. 

The Superior Oil Company operates the Fairchild 45, 
shown above. And for the sake of safety, efficiency and 
economy, this cabin-cruiser wings its way through 
space equipped with RCA transmitting and receiving 
apparatus. Thousands of other airplanes are similarly 
equipped — by RCA! 

When you think of aircraft or airport radio appara- 
tus — think of RCA. There’s equipment bearing this 
world-famous trademark to suit your every require- 
ment, including the new radio compass for planes, air- 
port beacons, aircraft and airport transmitters and 
receivers. Write for free literature, giving details. 
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ways, extension of the boundary lights, 
and installation of a drainage system. 
. . . The State College Borough 
Council has approved an application to 
the WPA for $120,000 for construction 
of a municipal airport. . . . Two hun- 
dred WPA workers, under a $425,000 
project, are rebuilding Reading Munici- 
pal Airport. . . . William Allen, Jr., 
Harry Stiller, and Kenneth Wolfe have 
opened an airport at Tarentum. A Tay- 
lor Cub is used for passenger hopping. 
. . . The Sunbury Airport celebrated 
its eight birthday early in September. 
Five planes are regularly hangared 
there. The manager is John A. Abiuso. 
... Oil City Aero Club was planning 
an air show for early September at the 
Colonel Drake Airport, Titusville. 

•RHODE ISLAND— The Westebly 
Town Council has voted to spend 
$10,740 to acquire land for a new State 
airport. The land consists of 180 acres 
south of the Boston Post Road. The 
State will seek WPA cooperation for 
the construction of the field. 

•SOUTH CAROLINA— The Ways 
and Means Committee of Charleston 
City Council has approved a Council 
appropriation of $1,200 for an air show 
at the municipal airport. . . . The 
Bureau of Air Commerce has approved 
a $115,000 airport improvement project 
for Flobence. So far $5,000 has been 
spent on lighting equipment. 

•SOUTH DAKOTA— An air show 
was planned for early September at 
Renner Airport, Sioux Falls. Fea- 

Divers Flying OraST ° 

• TENNESSEE — Concrete runwav 
curbs are under construction as a WPA 
project at Nashville Municipal Air- 
port. Bids have been asked on the 
asphalt which will be used for the main 
part of the runway. The field will be 
dedicated Nov. 1, when it is estimated 

cent complete. . . . The new Nash- 

dedicated late in August by Ruth Chat- 
terton when the Chattcrton Sportsman 

Los Angeles. 

• TEXAS — Runway construction at 
Sherman Municipal Airport was sched- 
uled to start early in September as a 
$35,000 WPA project. The city's share 
of the cost will bring total expenditure 
up to $48,000. . . . Runways at Love 
Field, Dallas Municipal Airport, will 
be improved with fees paid the city for 
use of the field by American Airlines. 

• VERMONT— WPA has allotted an 
additional $4,046 for improvement work 
at St. Johnsbury airport. . . . Bur- 


lington aldermen have voted $2,500 
toward the cost of construction of a 
radio range beacon at the Burlington 
Airport. . . . The Montpelier City 
Council has authorized expenditure of 
an additional $4,000 from the fund set 
aside for joint development of an air- 
port by Montpelier and Barre. 

• VIRGINIA— Staunton Municipal 

Airport was opened late in August un- 
der the management of H. P. Grim, Jr., 
who has a Stinson cabin for charter 
service and is planning a flying school. 
A WPA project will provide three run- 
ways and an all-metal hangar. . . . The 
State has made available a fund of 
$2,000 for airport development at 
Winchester. . . . The Farmville 
Town Council has appropriated $770 

the airport. The State Highway Depart- 
ment has contributed another $700. 

• WASHINGTON— A $185,950 WPA 
airport project was scheduled to start at 
Bellingham about the middle of Sep- 
tember. . . . The Spokane Municipal 
Airport has been leased to Ivan Johnston 
for $180 a year. 

•WEST VIRGINIA— Fette Airport, 
Glendale, was dedicated late in August. 
. . . WPA workers have removed about 
3,000 cu.yd. of earth in grading opera- 
tions at Wertz Field, Charleston, ac- 
cording to C. H. Hetzel, airport man- 
ager. The WPA allotted $54,000 for the 
work at the field. Plans call for 
lengthening two runways, adding 1.000 
ft. to one and about 500 ft. to the other. 
. . . Bill Hunt, manager of Scott Field, 
Wheeling, has announced plans for 
construction of a new hangar. . . . 
WPA has approved expenditure of 
$16,900 for work on the Martinsburg 
Municipal Airport, Shepherd Field. 
$20,000 has already been spent on the 
field. 

• WISCONSIN— The WPA is plan- 
ning construction of three seaplane bases 
in the northern part of the State. They 
will be at Wausau, Wisconsin Dells 
and Chippewa Falls. 


School » 

• The Boeinc School of Aeronautics, 
Oakland (Cal.), has made special prepa- 
rations to give rigid tests to blind-flying 

Bureau of Air Commerce certificates 
granting them permission to fly on in- 
struments during periods of restricted 
visibility on the Civil Airways. George 
Myers is in charge of the instrument 
flying course at the school. 

• Parks Air College. East St. Louis 
(111.) has added a Lambert Monocoach 
to its fleet of training planes. 

• Registrations for the night classes of 
the Robertson Aviation School, St. 


Louis (Mo.) arc now being received. 
The school was scheduled to open about 
the middle of September. Airplane and 
airplane engine mechanics, meteorology, 
and navigation will be taught in the 
night school. ... The WPA students 
under the direction of Jack Wright, 
Utica (N. Y.) have finished reconstruc- 
tion of a Warner-powered Monocoupe. 
. . . Stanley W. Smith has been named 

Elmira (N. Y.) aviation ground school 
of the New York State Department of 
Education. Thirty-five students have 
registered. . . . Victor D. Gibson is 
conducting a flying school at Commer- 
cial Airport, Tulsa (Okla.). The school 
is operated on the club plan, and flying 

Fred Larson, Jamestown (N. Y.) has 
recently purchased his third Taylor Cub, 
which is used for student instruction. 
He has a class of 40. . . . John Abiuso, 
manager of the Sunbury (Pa.) Airport, 
reports that 25 students are taking fly- 
ing instruction. Ships used are a Taylor 
Cub, a Waco, and a Great Lakes. . . . 
Southern Air Services, Inc., has pur- 
chased the equipment of the Aeronca 
Flying School, Memphis (Tenn.). 

Carl Wooten is planning to open a fly- 
ing school at Chattanooga (Tenn.), 
using a Waco and a Taylor Cub as fly- 
ing equipment. . . . Titleholders have 
granted free use of a field on the South- 
western boulevard. Hamburg (N.Y.) 
as the site for an aviation school. The 
Hamburg Aviation School, with 30 
students will be moved there, under 
the management of Edward E. Coon. 
. . . John Jones and Harry Micliell 
have organized the Tacoma Flying 
Service, Inc., at Tacoma (Wash.). As- 
sisting as instructor will be Frank Lytle. 
The company will use the Mueller- 
Harkins Airport, which will be modern- 
ized. Flying instruction will be given 
in Taylor Cubs. ... Ed McLean and 
Seldon Hunns were planning a flying 
school at Randolph Airport, Asheboro 
boro (N.C.). ... The Geneva (N.Y.) 
Airport will be open for student in- 
struction on Wednesdays and Satur- 
days hereafter, due to the increase in 
student activity. Thirteen students are 

taking instruction The Robertson 

Aviation School, Robertson (Mo.), 
has announced that it will open a night 
class in airplane and engine mechanics. 
The class will be under the direction 
of J. W. Geppert, who will be assisted 
by Joseph A. Wright . . . The New 
England Aircraft School, Boston 
(Mass.), was scheduled to open Sept. 
8. The school has been established 
since 1928. It operates at Boston 
Municipal Airport. . . . Wesley H. 
Marden has organized a company to 
give flying instruction at Augusta (Me.) 
State Airport. Flying equipment will 
be a Stinson, a Moth and an Eaglet. 
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BOEING SCHOOL Announces 


Airline Dispatching 
& Meteorology 

a new kind of specialized airline training 


One of 12 BOEING SCHOOL Ground and Pilot courses 


Boeing School's " Airline Dis- 
patching & Meteorology " course 
gives you the basic experience 
required of an airline dispatcher. 
Dispatching , a field of major re- 
sponsibility, offers properly quali- 

for employment and advancement. 

the only commercial air school 
established and maintained by an 
airline. Your instruction here is 
founded on United's 100 million 
miles of experience. 

At a division of United, Boeing 
School is sooner aware of coming 
trends in the ^ air industry — far 

opportunities due to open up in 

For example, Boeing School 
alone offers a course to fit you for 
airline dispatching. "Airline Dis- 
patching & Meteorology" gives you 
concentrated shop, lecture and lab- 

subjccts. You become familiar with 
meteorological and _ dispatching 

cations and traffic. 

"Airline Dispatching & Meteorol- 
alion: 18 months for men with 2 


years of college; 9 months for 
graduates of accredited engineer- 
ing colleges. Applicants must sub- 
mit a college transcript of record 

curricular activities with applica- 
tions for enrollment. 

Most of the 12 Boeing School 
courses are not restricted: 


The new 12-week "Aircraft 
Sheet Metal ' course trains men 

sheet metal workers. The 12- 

pares for many airport, factory 
and airline jobs. The 24 -month 
"Airline Operations" fits you for 

ments, electrical, sales and admin. 

' Likewise outstanding are Boeing 
School's 6 unrestricted Pilot 

& Operations" course is considered 
the most complete in America). 


Next regular enrollment in 
all courses, January ■), 19)7 



The One 
Specialised Book 
for the 

Airplane Mechanic 


AIRPLANE 

and ENGINE 
MAINTENANCE 

Britain and Boggess 



tV rile for Descriptive Caltdog 

PITMAN PUBLISHING CORPORATION 

2 West 45th Street, New York, N. Y. 


MACWHYTE 

► STREAMLINE TIE 

stainless steel or cadmium 

B SQUARE RODS 

1 Cadmium plated carbon 
i steel or stainless steel. 


Macwhyte Company • Kenosha, Wisconsin 

Molars of Tio Rods. Slings and Cablo used by load- 
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Aviation Ueoftie 

Who’s who and what they are doing 


• October, traditional moving month, 
finds new tenants in the traffic offices 
of several of the airlines. United Air 
Lines has promoted R. F. Ahrens to 
district traffic manager at Chicago, af- 
ter having served in the same capacity 
for six years at Seattle. C. J. Middle- 
ton takes his place at Seattle, having 
formerly been stationed at Spokane. . . . 
Reopening its Rochester office, Ameri- 
can Airlines has placed W. R. Stevens 
in charge as city manager. Heretofore 
he had been at Cleveland and New 
York. . . . Northwest Airlines trans- 
ferred L. M. Kuiinley from Seattle, 
where he was station manager, to Spo- 
kane as divisional dispatcher. . . . With 
the extension of its Kansas City to Tulsa 
service, Hanford Airlines made 
Katherine Malcolm district traffic 
manager. Miss Malcolm was formerly 
with the traffic departments of Braniff 
and American airlines. 

• On Aug. 17 a plane, piloted by Joe 
Crosson, flew from Fairbanks, Alaska, 
to Pt. Barrow, bearing among its five 
passengers Mrs. Wiley Post. Silently 
the group disembarked, and planted 
on the bank of the Tundra River two 
iron crosses in memory of two airmen 
who there lost their lives, — Will 
Rogers and Wiley Post. 

• The transportation department of 
Postal Telegraph Cable Company, 
which handles the sale of air trans- 
portation in New York City, is now 
in charge of Philip B. Himerfeld. 
He succeeds Guy Paschal, who has 
turned to the manufacture of an air-con- 
ditioning device which he invented. 

• Icor I. Sikorsky will fly as a pas- 
seger and observer on one of his two 
15-passenger S-43 planes to be flown 
to Magallans, South America, for serv- 
ice in National Airlines of Chile. Offi- 
cials of the air line are at present at 
the Sikorsky plant, studying the planes 
before their departure in October. 

• Resignation of Phoebe Fairgrave 
Omlie removes the only woman mem- 
ber of the N.A.C.A. Mrs. Omlie, who 
has held the post of Special Assistant 
for Air Intelligence, with additional 
duties as liaison officer between the 
Committee and the Bureau of Air 
Commerce, plans an air tour of fourteen 
states, covering some 10,000 miles, in 
behalf of the candidacy of President 
Roosevelt. Eventually she expects to 
return to commercial aviation. 



E £. 



• Three of the recipients of degrees 
bestowed by Norwich University at 
Northfield, Vt., earned them by rea- 
son of their services in the field of aero- 
nautics. They were: Major Albert 
W. Stevens, Doctor of Science, for his 
expedition into the stratosphere; Wil- 
liam P. MacCracken, Doctor of 
Laws, for development of government 
guidance "of our newest means of 
transportation”; and Dr. Joseph S. 
Ames, Doctor of Laws, for his dis- 
tinguished services in the field of aero- 
nautical research. Porter Adams. 
president of Norwich, is a former pres- 
ident of the NAA. 

• Transatlantic flyer Beryl Markham 
was the guest of honor at a luncheon 
given by the Advertising Club of New 
York on Sept. 10, at which civic and 
aeronautic leaders praised her achieve- 
ment, Earlier she had been officially 
received by Mayor LaGuardia of New 
York. 

• Three hundred guests assembled at a 
dinner at the Deauville Beach Club 
in Santa Monica on Aug. 27, to pay 
tribute to Donald W. Douglas, Collier 
trophy winner ( Avialion , July, 1936) 
and president of Douglas Aircraft Com- 


pany. In acknowledgment Mr. Doug- 
las thanked all "in behalf of the or- 
ganization that has made the Douglas 
airplane possible.” 

• The Army Base at San Bernardino, 
Cal., dedicated a memorial to Lieut. 
Peyton C. March, who was killed in 
Texas when in training for overseas 
service, and in whose honor March Field 
was named. Brig. Gen. Henry H. 
Arnold, Assistant Chief of the Army 
Air Corps, was among the speakers. 

• Transatlantic comings and goings : 
Arrivals: Henry A. SeyffARDT of 
Technisch Handelmij. Hollinda N.V., 
Amsterdam, and Henri Hegener, 
editor of Het Vlicgveld of Amsterdam, 
both for a look-see at the industry. . . . 
Miss Peggy Salaman, British flyer, 
and former holder of the London-Cape 
Town record, to compete in the Ruth 
Chatterton Trophy Race. . . . Dr. 
Heinrich Koppenrerg, General Di- 
rector of Junkers Flugzeug & Motoren- 
werke of Germany, to attend the Third 
World Power Conference in Washing- 
ton as well as see something of the in- 
dustry. . . . Dr. Hagemann, for- 
merly head of Junkers Corporation 
of America, enroute to China as 
representative of Junkers of Dessau. 
Departures: Henry Berliner, once 
a partner with Temple Joyce in the 
Berliner-Joyce Aircraft Corporation, 
which was purchased by North Ameri- 
can Aviation in 1930, sailed on Sept. 
10 for a two-months’ trip to England, 
France and Germany. Object: to pro- 
mote the sale of metal working instru- 
ments abroad for the Engineering & 
Research Corporation of Washington. 
. . . Capt. Frank T, Courtney, whose 
article "Land Launched Seaplanes” ap- 
peared in September, left for England 
where his address is c/o The Royal Aero 
Club, London. . . . The “Hindenburg” 
bore Otto J. Merkel of the Weser Air- 
craft Company of Berlin and Bremen, 
who, after a tour of the nation’s leading 
aviation centers, expressed keen appre- 
ciation of American design and opera- 
tion of air transport. . . . Capt. Roy 
Makepeace, manager of the Rand Air- 
port, Johannesburg, who has delved 
deeply into the subject of American 
airports during his visit, returned to 
his native South Africa. . . . Miss 
Lucille Bouche, daughter of Henri 
Bouche, Editor of L’Aeronautique and 
co-editor with Charles Dolfuss of 
L’Histoire L’Aeronautique, who found 
time to greet some of her father’s friends 
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Why 3 Models 


of the New Black & Decker 


Assembly Twins? 



H" BALL BEARING DRILL has capacity of %“ in steel, %" in 
work. NO. 31 TORSIMETER SCREW DRIVER has adjustable 
of screws up to No. 8. Both Drill and Screw Driver ore ligh/and 
Powered by Universal Motors, available for 110, 220 or 250 volts. 
Ask your Black 6s Decker Jobber for demonstration of all 
three models— and write for catalog. The Black & Decker 
Mfg. Co., 738 Pennsylvania Ave., Towson, Maryland. 

BLACK & DECKER 

World’s Largest Manufacturer of 

PORTABLE ELECTRIC TOOLS 


What's NEW 0 
in Flying l 

Find the answer every month in 
Aviation — the oldest American 
aeronautical publication — the 
most up to date. 

New training methods — new 
flying practices — new theories, 
money making suggestions — im- 
portant maintenance and repair 
ideas for those who fly for pleas- 
ure or business, transport or air- 
port operators, etc., thoroughly 
covers every angle of flying — 
business and private — in com- 
plete understandable articles fully 
illustrated with photos, charts and 
diagrams. 

If you are interested in flying, 
Aviation is as essential to you as 
fuel to the motor. Start reading 
it regularly today. 

Mail Coupon Now . . . 

No Money Needed 

Use the convenient coupon be- 
low. No money needed now. We 
will bill you. But don't miss an- 
other valuable issue of AVIA- 
TION. Make sure you receive it 
each month by filling out and 
mailing us the coupon at once — 
NOW. 
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Side Sfyts 

By Robert R. Osborn 



• Major Edgar N. Gorr, assistant to 
President Reuben H. Fleet of Con- 
solidated Aircraft of San Diego, has 
been made the company's Director of 
Business Relations. Prior to coming 
with Consolidated, Major Gott was with 
Keystone Aircraft of Bristol, Pa., and 
back in 1916 was one of the members 
of Pacific Air Products Co., later the 
Boeing Airplane Co. 

• Benjamin F. Raffxer, formerly in 
charge of aero-dynamic research in the 
Daniel Guggenheim laboratories at New 
York University, has been appointed 
assistant professor of aeronautical engi- 
neering at Oregon State College. He 
received his training at New York Uni- 
versity, has had experience in teaching, 
research and consultation, and is the 
author of many technical articles. 

•As part of the expansion program 
now under way at the Longueuil factory 
of Fairchild Aircraft, Ltd., N. F. Vax- 
derlipp, aeronautical engineer, has been 
appointed manager of engineering and 
manufacturing activities. Mr. Vandcr- 
lipp’s twenty years of aeronautical back- 
ground dates from 1916 when he joined 
the design department of Standard Air- 
craft Corporation. In 1920 he became 
associated with Marlin Rockwell in the 
development of a light airplane, then 
with Acromarinc on the first all-metal 
flying boat. Later he joined the design 
staff of Wright Air Motors and worked 
on airplane and engine design for the 
U. S. Navy, also acted as production 
engineer on the "Columbia." He was 
production engineer on the Fokker Uni- 
versal and Super Universal planes, and 
in 1930 became chief engineer at Bel- 
lanca Aircraft Corporation, resigning to 
accept his present post. Announcement 
of Mr. Vanderlipp’s appointment comes 
from Hubert M. Pasmore, president. 

• Frank Luke, Jr., spectacular world- 
war ace, credited with the destruction 
of eighteen enemy aircraft before his 
death in action on Sept. 28, 1918, was a 
native son of Phoenix, Arizona. In 
his honor the American Legion of Ari- 
zona has established the Frank Luke, 
Jr., Memorial Trophy, awarded annually 
for the highest aggregate score in an- 
nual gunnery record firing. On Sept. 3. 
the 1936 trophy was presented to the 
79th Pursuit Squadron, G.H.Q. Air 
Force, at Phoenix. 

• Pan American-Grace Airways pilots 
John P. Miller, John P. Squire and 
William C. Brown have received the 
Medal of Valor from the government 
of Ecuador for participation in the res- 
cue of two Ecuadorean army pilots, 
forced down in the jungle in March, 
1936. 


W ITH Mrs. Thaden and Miss Noyes 
winning first prize in the Bendix 
Trophy Race, Miss Ingalls second, and 
Miss Earhart and Miss Richey fifth, it 
is interesting to recall that only a few 
years ago the National Air Races offi- 
cials were determined to exclude women 
pilots altogether from racing. While 
they then stated that their only anxiety 
.was for the safety of the lady pilots, 
possibly the officials were foreseeing 
the day when the gentler sex would be 
capturing most of the prize money. 

These consistently good performances 
by the girls makes even more amusing 
the recollection of the first race exclu- 
sively for women at the National Air 
Races. The contestants started off in 
all directions, one pilot flying a course 

another contenting herself with wide 

pected in the press box that the judges 
had selected the winners of that race 
either by flipping coins or by personal 


Cornelia Otis Skinner, in her very 
clever article, "Ground Minded" in the 
June 6 issue of The New Yorker, says, 
"The man behind me yawns and pre- 
tends to nod. The woman across the 
aisle puts on her glasses and reads a 
copy of The New Republic. Fakers ! 
The co-pilot comes back and asks each 
passenger if everything is all right, 
which is, after all, something he should 
know about. He is so beautiful, how- 
ever, that he might ask you anything 
and it would be O.K. (I am convinced 
that the airlines choose their co-pilots 
for their beauty in order to encourage 
feminine patronage.) Even if we can't 
do anything more than die together. 



drawn up after the producer had made 
two trips with Mr. Browne as pilot. 



"Littlestone-On-Sea, England, Sept. 
5th (AP).— "The Reverend Cecil Boul- 
ton, M.A., curate in the parish of 
Emsworth, Hampshire, is a 'sky-pilot' 
in truth. He drops his plane on the 
beach here each Sunday, changes his 
leather coat and helmet for cassock, 
surplice and stole, and holds services, 
with the cockpit of his plane as his 



The Philadelphia Bulletin has an 
article listing some of the suggestions 
received by the Weather Bureau for 
causing rain and ending the drought in 
the affected areas in this country,— 
"Several people have urged that a fleet 
of balloons or airplanes carry water 
from the Great Lakes and drop it on 
the interior.— There have been a variety 
of suggestions for mixing the warm 
air near the ground with the cooler air 
high above the earth. Some advocated 
long tunnels attached to a balloon or 
airplane. Others suggested the airplanes 
fly up and down and around to 'mix up' 
the air.” 

We can assure the government that 
the industry would be glad to cooperate 
with this program, — for a financial con- 
sideration which would help relieve the 
drought in the commercial airplane 
market also. We know a couple of 
manufacturers who have designs which 
arc excellent spinners, which would be 
ideal for mixing up the air. 
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Buying of New Equipment 
Nears Record Figures in 
Transportation Field 
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A SMALL ^DAMAGED AIRPLANE ^wanted 
WANTED: Wright and P. ft W. engine 
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OUR TRADE MARK 1 

OYM801.IZE5 >*r nrJy the World's mo- < 

CRM | 

T vw in -Jie country. Our men total 65 years of practical avia- 
^tjgj07 Poo experience. B«Acr.fc jped^ 

O. J WHITNEY, INC. Flying Service | 

NORTH BEACH AIRPORT JACKSON HEIGHTS. N. Y. 1 

WF. OW N ANO OFFER 

sr-is, •5? , BWr.: j 

sen. l 
| 

2Ss\« .irrffrs-PtJsa 

“EaflJnici ISS ChallOKtr Ideal >hlc for Inner 

■"“SJTir S&i 

-W' ■ i 

OXS — msso — LIBERTY 
ENGINE PARTS 

HECKMAN MAClirNT. WORKS 

BENNETT PROPELLERS 

»..?sftX25K sssr.rssr'- 

SSKtf JL. ak 8S.8 > S W* “• 

BENNETT PROPELLER CO. 

SKIS 

Approved— All Ships 
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^Thompson Products Inc. 

CLEVELAND • DETROIT • PARIS 


THE WINNER 
THOMPSON TROPHY RACE 


J9J6 


to Fiance you have given 


new significance io the annu- 
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ECLIPSE 

Mechanical Equipment 

I CE formation on aircraft wing and control surfaces, pro- 
peller hubs and windshields during winter and high 
altitude flying leads to obvious dangers. To eliminate 
ice formation, Eclipse Aviation Corporation, cooperating 
closely with the B. F. Goodrich Co. of Akron, Ohio (man- 
ufacturers of rubber wing and control surface De-Icers) 
has produced a complete line of mechanical De-Icer and 
Anti-Icer equipment. With them, ice can be conquered ! 

In addition to the units illustrated, there are avail- 
able the following: Dual Motor Distributing Valves • Oil 
Separators less Relief Valves • Separate Pressure Re- 
lief Valves • Check Valves • Suction Regulating Valves 
• Engine Driven Pumps to provide required suction 
and air pressure for operation instruments and De-Icer 
equipment. Full information will be sent on request. 

ECLIPSE AVIATION CORPORATION 
EAST ORANGE, N. J. 

(Subsidiary of Bendix Aviation Corporation) 


Above: Eclipse Propeller 
"Anti-Icer” — Pump (vari- 
able output) for application 
of ice removing fluids to 
propeller hub slinger and 
windshields. 

Right: Eclipse Remote Con- 
trol Rheostat (shielded) for 
propeller "Anti-Icer "pump. 


Above: Eclipse Electric 
Motor Driven De-Icer 
Distributing Valve (with 
integral control valve) for 
operation wing and tail 
surface Goodrich De-Icers. 


Left: Eclipse Electric 
Motor Driven De-Icer 
DistributingValve (less 
integral control valve) 
for operation wing and 
tail surface Goodrich 
De-Icers. 


Right: Eclipse 
De-Icer Oil Sep- 
arator with in- 
tegral regulating 
valve to control 
pressure to wing 
and tail De-Icers. 



